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THE CAUSES OF KNOCKING IN HIGH-PRESSURE 
ENGINES. 


By Josuvua Rose. 


Ir is quite a common occurrence to find high-pressure en- 
gines knocking or pounding at each end of the stroke, the 
causes of the defect being often held to be inexplicable ; this, 
however, generally implies that the engineer, having examined 
the engine and being unable to discover the existence of any of 
the ordinary causes, has given the question up as a mystery 
beyond solution. 

he most frequent causes of knocking are—Lost motion in 
the connecting-rod bearings or brasses, and in the axle or 
shaft bearings or boxes; the crank-shaft being out of line 
with the bore of the cylinder ; too much lead on the slide- 
valve ; the looseness of a piston-head, cross-head pin, or crank- 
pin, and, in engines having but little lap on the slide-valve, 
an insufficiently free exhaust. The remedies for these defects 
are too obvious to require specification, and we therefore pass 
to others of a more intricate though scarcely less common 
nature, premising, of course, that the foregoing defects do not 
exist. 

First, then, let us consider the effect produced by a crank- 

in standing out of line with the latge hole in the crank (be- 
Sooo the latter is fitted to the shaft), or forced out of true with 
the main-shaft by the manner of fitting the crank to the ehaft, 
and we may then examine whether a common method of 
practice in boring and fitting the crank both to its pin and to 
the main-shaft is not very liable to cause a want of truth in 
the job when finished and upon the engine. 

Suppose, in Fig. 1, that A is the centre-line of the bore 


brasses will spring the connecting-rod, producing the con- 
comitant strain, and the result will be a slight knock at each 
end of the stroke, and also that the brasses, from being forced 
excessively against the crank-pin collars, will commence to 
heat, the te xo continuing until it becomes absolutely neces- 
sary to slack back the brasses, after which the knocking will 
increase—nor is there any way of preventing it, except it be 
of truing the crank-pin. 

It has been said that the effects of the strain are the same 
if the crank-shaft stands out of true. This is shown in Fig. 3— 
A representing the centre-line of the crank-shaft, B the centre- 
line of the engine-cylinder, C the centre-line of the connect- 
ing-rod when the crank-pin is on one, and D the centre-line of 
the connecting-rod when the crank-pin is on the other dead- 
centre—from which it will be observed that when it is the 
shaft that is out of line with the centre-line of the cylinder, 
the strain on the rod is always in one direction, since the 
dotted lines C and D, which represent the centre-line of the 
connecting-rod for each respective position of crank-pin, are 
both on one side of the line B. Thestrain, however, will still 
be greatest at two points in the revolution (as before), the 
location of those points depending upon the direction in 
which the shaft is out of line: if it be vertically, the greatest 
strain will be at the half-stroke ; if it be horizontally, the strain 
(and consequently the knock) will be at the end of each 
stroke. 

To appreciate the importance of practically absolute truth 
in the crank-pin, it must be remembered that its amount is 
multiplied at the cross-head end by as many times as the 
length of the connecting-rod is greater than the length of the 
crank-pin journal ; whereas, if it is the shaft itself that is out 
of line, the effect at the cross-head journal will only be to the 


of the engine-cylinder ; B, the centre-line of the main-shaft ; 
that C is the crank when it is on one dead-centre, and that its 
position on the opposite dead-centre is denoted by the dotted 
outline of the crank and pin. Now let us presume that (as is 
very often the case) the centre-line of the crank-pin is as de- 
noted in each respective case by the dotted lines D and E, and 
therefore out of parallel with B, and not at a right angle to it ; 
the consequence will be that were we to put the connecting- 
rod upon’ the crank-pin end only, and properly adjust the 
brasses to a working fit, tae centre-line of the rod would be 
as denoted by the dotted lines F in the one case, and G G in 
the other case, when the crank-pin stood in the positions 
shown, and that, in order to connect the cross-head end of the 
connecting-rod to the cross-head journal or wrist, we should 
require to spring, by main forve, the rod over on one side 
until its centre-line was true with the centre-line A of the 
cylinder. Were we to do this, we should place an enormous 
strain upon the connecting-rod—sufiicient, in fact, to bend it— 
which strain would be communicated to the crank-pin and 
cross-head pin through the medium of their respective brass 
boxes. The direction of this strain reverses at each end of 
the stroke, causing a pound or knocking in the journals. 
The amount of this strain varies according to the position of 
the crank, being greatest at each end of the stroke, and the 
least when the crank stands at half-stroke, whether on the 

or bottom. If, however, the crank-pin stood out of true 

ways, as shown in Fig. 2—A being the centre-line of the 


eraak-shaft and B the centre-line of the crank-pin—the knock- 
«ag (and the strain) would occur at the half-stroke both top 
aud bottom ; that is to say, in the middle of each stroke, or 
twice during each revolution. A knock in these positions is 
not so common as one at each end of the stroke, for reasons 
which will be readily understood when we consider the 
causes of crank-pins standing out of true. 

If no means are taken to test whether the crank-pim or the 
crank-shaft are true or not, and the connecting-rod is con- 


nected to the engine and adjusted, the keying up of the 
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a of movement of the rod upon the journal at that 
end, 

We now come to the causes usually creating a want of 
truth in crank-pins, and the first lies in the method of chuck- 
ing the crank to bere the holes out. The proper way is to 
bore out the large hole first to within, say, one sixteenth inch 
of its finished size, and to then face off the hub at the large 
end, after which the large hole may be finished parallel and 
smooth, If the crank is to be shrunk on the shaft, the allow- 
ance for shrinkage should not be more than in the proportion 
of a scant one sixty-fourth inch per foot diameter of hole, 
The crank should be then taken from the chuck, turned end 
for end, and rechucked, with the face of the hub of the large 
end (which face has been trued with the large hole) bolted 
firmly to the chuck-plate, the small or crank-pin end being 
left suspended, no other clamps being employed to hold the 
crank to the chuck-plate, because they would tend to spring 
the crank. To steady the crank-pin end, two plates or do 
may be used, their duty being to touch against the sides of the 
crank, and prevent it from moving sideways from the pres- 
sure due to thecut. The advantagesof this method of chuck- 
ing are that the holes will be true with each other, whether 
the -rank was sprung atthe first chucking or not, and that 
they will also be true though the crank altered its form from 
having the skin of the metal removed (as nearly all work 
does). A further advantage is that, if the face-plate of the 
lathe or boring-machine happens to be worn a trifle out of 
true, the crank will only be out of true to an equal amount ; 
whereas, if the back of the crank is faced off, and is bolted 
against the chuck-plate to bore both holes out, being merely 
turned end for end in rechucking, the holes will stand out of 
true one with the other to ¢wice the amount that the chuck- 


amount that the shaft is out of line in a length equal to that 
of the connecting-rod, and since the shaft of stationary en- 
gines is rarely much longer than the connecting-rod, and very 
often not so long, the shaft must be very much out of line to 
produce an effect equal to that produced by a very little want 
of truth in the pee, pt 

To test if either the shaft or crank-pin is out of line (in the 
case of an engine that has been working a sufficient length of 
time to have insured the brasses being bedded to fit the crank- 
pin properly along its whole length), put the connecting-rod 
in its position on the crank-pin, with the brasses and the key 
in position, and adjust the brasses that they lightly bind the 
crank-pin journal, which may be ascertained by moving the 
disconnected or cross-head end of the connecting-rod back and 
forth. Then put the brasses and keys in the cross-head end 
of the connecting-rod, still keeping that end disconnected 
from the cross-head. Then move the cross-head so that the 
connecting-rod brasses stand directly over its journal, and 
note if the connecting-rod brasses stand directly over the 
cross-head journal, or stand to one side, as shown in Fig. 4, 
in which the position of the rod is shown, C C C being the 
guide-blocks. The crank should now be moved a quarter re- 
volution, and the detached connecting-rod end again lowered 
to its journal, the operation being re- 


plate may be out of true. Furthermore, in this latte? éase, 
should breaking the skin of the metal alter the form of the 
crank, the clamps tend to bed the back face to the chuck, and 
the crank does not assume its natural form until it is remeéved 
from the chuck-plate ; hence the holes will not stand true, 
If the hole to receive the crank-pin isa taper one, as is tsu- 
ally the case, it should not be finished with a taper reamer, 
or bit of any kind, but with a boring tool, taking a light cut; 
use a taper bit or reamer must cut along the entire length 
of the hole, and therefore requires considerable pressure to 
force it into its cut, which pressure springs the crank, thus 
throwing the hole out of line with the large hole, r 


[To be concluded in our next, 


THE BRITISH POSTAL TELEGRAPH, 


IN the report of the British Postmaster-General for 1874, it 
is stated that ‘‘ there has in been a lerge increase in the 
amount of postal telegraph business, the number of messages 
(exclusive of newspaper telegrams) having last year bien 
above 19,000,000, or about 10 per cent more than in 187s, 


peated at each quarter revolution. If 
the rod-end falls, in each case, into its 
place without requiring to be sprung or 
forced sideways, it is proof that the 
main-shaft crank-pin and the crank-pin 
brasses are true. If the rod-end stands 


on one side equally at all four points of 


the revolution, it is proof that, while 
the shaft and crank-pin are true, the 
bere of the brasses is not at a right 
angle to the centre-line of the connect- 
ing-rod. If the end of the rod varies, 
passing during @ revolution sideways 
over both sides of the cross-head jour- 
nal, it demonstrates the crank-pin to be 
out of line, while if it varies, but remains 
always on one side of the cross-head | 
journal, it is the main-shaft that is out *‘ 
of line. 

To test if the cross-head journal is at a 
right angle with the centre-line of the 
bore of the cylinder, the connecting- 
rod should be adjusted upon it at that end, and kept detached 
from the crank-pin, the operation being the same as before, 
save that the crank-pin end of the rod is now compared with 
its journal, The variation, however, at the cross-head end is 


very rarely found to be of any extent, because of the small 


In the number of postal telegraph offices there was, however, 
no material change, owing in great measure to the fact that— 
previous to its commencement—the telegraph system had pre- 
viously been extended to all places in the kingdom of con 

signalized by 


sid size. Although the year has not been 
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on the tele- 
have been ef- 
rd increased | 


any material changes in the mode of carryi 
h service, numerous minor improvements 
ted, which have enabled the department to affo 
facilities to the public, and in many cases materially to lessen 
the cost of working, Of these the principal have been the 
further application of the system of ‘ duplex ’ telegraphy, and 
the more general use of the so-called ‘sounder’ instrument— 
a form of apparatus greatly in favor in the United States.” 
There has again been a large increase in the rental from 
private wires, the sum having risen from about £47,000 to 
about £53,000, or about 12 per cent. 


IMPROVED SCREW-PROPELLER. 
By J, E. Wrison, Brazoria, Texas. 
Figure 1, side view of a vessel and the new propeller. Fig. 
2, plan of the under side thereof. 

Consists in the combination of a screw-propeller having a 
goataetes pitch ef its thread or blades from the front toward 
the rear of the vessel, with a recess, box, or chamber having 
a graduated or enlarged area from its front toward its rear. 

A hull of vessel having a Y-shaped even keel, B. In the 
after part or stern of the hull, and between the forks or 


| 


IMPROVED SCREW-PROPELLER. 


branches of the keel, is a chamber, a, which inclines upward | 
from the junction of the branches with the stem of the keel, 
go as to enlarge the area or water-way of saia chamber from 
its front toward its rear end, which is open, as is also its 
under side. C is a screw-propeller, hung and revolving in the 
chamber a. 

The propeller is as follows : Upon a central shaft, }, are con- 
structed the threads ¢, the pitch of which is gradually spread 


| line y y. 


| The arrows show the air-currents as they supply the: 
burners. As the air enters below, it can only move to the 
|burners through two large openings surrounding them. As 
,the heat passes up it touches every side of the coil, and de- 
scends near and around the damper-sleeve, F, which it enters 
and passes out of. Thus the pure air, on entering, has no 
chance to mix with the ~carbonic-acid gas which descends 
around the damper, F, while the hot air is given a complete 
circulation, thus heating every part of the coil. 

When the escape of heat is too free, the damper can be 
lowered ; when the reverse, then it is to be raised, giving 
freer escape to the heated air. 


IMPROVED WATER-METER. 
By B. Huser, Brooklyn, N. Y. 


Freure 1 is a section of the meter taken on line 2 2 of Fig. 
Fig. 2 is a plan view, and Fig. 3 is a section of Fig. 2 on 


A circular tube, of flat, flexible material, arranged on level 
bed B, with the inlet at C, and outlet D, so that the roller E 
will be carried beyond the inlet before it escapes from the in- 
fluence of the discharging fluid, the inlet being so constructed, 

being made narrower or being fastened down to the bed- | 
siete under the discharge, and for a little distance beyond, 
that it does not rise as high by the fluid as the discharge does, 
so that the rollér passes smvothly and surely over the inlet 
and discharge. The tube is made of three layers of flexible 
material, a, b, and d, the two upper ones, a and 3, being 
cemented together at the outer and inner edges f, and } being 
| cemented at the middle of the under side to the bottom layer, 
d, to secure it in position, and at the same time allow of the 
inflation of the tube by the fluid. The bottom layer forms a 
portion of the tube at the inlet ¢, and the rest of it forms an 
elastic rest for the layers a 6 above, and it affords a simple 
means of attaching the tube to the bed, be held down by the 
cover which is to inclose the tube and receive the fluid, and 
form the packing for the cover. 

The} roller is pivoted to a centre stud, G, by a stem, H, 
with an eye in it, and this stem serves for driving the record- 
| ing mechanism by turning a wheel above by means of a crank- 
| pin, J, extending down from the side of the wheel in front of 
| the stems. 

Two rollers may be used on one stem, the latter being ex- 
tended on the opposite side of the pivot. 


| 
| 


IMPROVEMENT IN CAR-WHEELS. 
By W. H. Patcr, Springfield, Mass. 


THE object is to form a railway-car wheel of wrought 
metal, or having the side plates and tire of wrought metal, 
and secured together by spinning or turning the parts one 
over the other, and dispensing with much of the heavy and 
expensive forging or casting. 

Figure I. is a plan view of the inside of one of the plates 
attached to the tire, and prepared to receive the hub. Fig. 
Il. isa plan view of the inside of the other plate separate 
from the tire, and Fig. IIL. is a central vertical section of the 
wheel as finished. 


NEW GAS-MACHINE RETORT. 
By T. VAN KANNEL and Tows.ey, Cincinnati. 


Fiaure 1 is a vertical section. Fig. 2, plan. Fig. 3, ad- 
justable damper-sleeve. 

Relates to that class of gas-machines wherein «4 light 
hydrocarbon is brought to a vapor of high pressure by heat, 


which vapor forces up and fills the gasometer by emerging y ‘a 


from front to rear, 80 as to correspondingly enlarge the water- 
way between them from front to rear. 

e object of the spreading of the screw from front to rear 
is that the succeeding threads or coils shall not work in the 
broken water of the preceding thread, coil, or turn of the 
screw. 

The author states that the graduated spread of the screw 
should be from twenty-five to thirty per cent increase ; or, say 
*-r of two and one half feet in diameter, the space 
irst two turns of the thread or screw may be four 
rter feet, the next space five and one quarter 

six and one half feet, and so on. 
r, @, is enlarged in area from front to rear, 
«wale vessel settles by the stern, by the raising of the 
, which occurs in loading the vessel, the rear of the screw 
will have abundant clearance or water-way, so as not to im- 

pede the action of the screw. 

The object atiained by the combination of a continuously- 
expanding screw-thread with a continuously-expanding 


thread may not turn in the whirl created by the preceding 
turn ; or, in other «vords, that every portion of the thread may 
work in differently moving water, or water not broken up by 
the preceding thread into a whirl corresponding with the next 
thread, and that the chamber or water-way may furnish the 
requisite volume of water to the propeller, which receives 
and throws it off at a continuously varying angle in relation 
to the shaft. 

Two radders, d ¢, may be used, one at each termination of 
the forks or branches of the keel. 

The screw may be constructed with a single or double 


chamber is twofold: first, that the succeeding turn of the | 


, coils having been filled with water (except a small space left! by heat externally applied. 


IMPROVED CAR-WHEEZL. 
A represents one of the side-plates of a car-wheel, the cen- 
tre of which is punched through at the dotted lines radiating 
from the centre, as shown in’ Fig. L, and the parts inclosed 
between these dotted lines are then turned back, when heated, 
firmly against the inner face of the plate, forming the trian- 
gular parts ¢. ‘This renders that portion of the plate at the 
centre, for one third its area, of double thickness, and forms 
a polygonal hole in the gentre, as shown clearly in Fig. I. 
A hub, f, having a hole therein in which to insert the axle 
h, and of a form to fit the central hole in the plate, and hav- 
ing an annular flange, g, is then inserted from the outside, 
and the plate and hub being heated to the desired degree, a 
washer, ¢, is placed over the inner end of the hub, f (the 
washer being also heated, if desirable), and swaged down 
firmly against the parts ¢, as shown clearly in section in Fig. 
Ill. This swaging of the washer, ¢, into its proper place may 
be done by hammering, while the hub, plate, and washer are 
heated ; but I should prefer, as a cheaper and more expedi- 
tious process, to place the outer end of the hub in a die or 
bed of the proper form to receive it, with its inner end up- 
permost, the hub having been previously inserted into its 
place in the plate, and swage the washer, ¢, down firmly 
/*zainst the parts ¢, and the washer and hub will then be held 
jfirmly in place, and the hub, if it should require it, may be 
from a small jet which draws in and mixes therewith a given ‘given its proper interior form afterward, by boring or other- 
quantity of air. wise, Each side plate is treated in like manner, and, when 
A is the main housing or shel], inclosing a double coil of|secured in the plates, the hubs nearly or quite touch at their 
spiral pipe, B, which has within it another double coil of! inner ends, when the plates are secured to the tire, as shown 
spiral pipe, C, the two being of such relative size as to allow ‘in Fig. IIL. An annular channel, 7, is made in the tire—one 
aspace between them, which space is occupied bv water, |on each side for each plate—with an annular projection, a, 
These pipes have one end protruding below, and the other formed just outside of it, and the plates A and C are made of 
| above, the shell, A. The pipe B is closed by caps; D D’, which |& diameter to just fit into their respective channels, and when 
| are to allow pipe C to pass through. the plate is inserted therein the projecting metal at ais turned 
The inner pipe, C, thus has a through-passage, while the|in over the edge of the plate all around. This may be done 
| outer one has not. by a hammer, or the wheel may be placed upon a rotating 
_ The pipe B, or its lower cap, D, is tapped at d, to receive a|disk or platform, and a rotating movement being given to the 
pipe which communicates with a regulating and indicating| platform and wheel, the metal at the ridge a muy be pressed 
valve, whereby the increased pressure of water in the coil| upon by a roiler with sufficient power to force the metal of 
will shut off the gas which heats said water, and vice versa.|the ridge a over and upon the edge of the plate firmly enough 
The upper cap, D’, is tapped’to receive a steam-gauge, and this to hold the plate perfectly tight and secure. If the channel 
opening also serves to replenish the coil with water when ne- t were made scalloped, as shown at i’, or even in a more 
cessary. The inner pipe, C, leads below to the oil-tank, kept serrated form, and the plate made of a corresponding form, 
under pressure by water or otherwise, and is supplied with a the latter might be less liable to work loose ; and to make 
valve or stop-cock for shutting off this communication when)the plate stronger at the periphery, it may be reinforced 
it is so desired, ‘he upper end of pipe C leads first to the) with an additional strip welded on near the edge, or the edge 
mixing-valve, and then to the gas-holder. In the centre,|turned over and back against the plate.*f desirable. The 
vertically, is seen a section of pipe, E, which is firmly serewed|tire may have a steel tread, secured either by welding or by 
within shell, A, and within pipe E is seen sleeve F, which any other desirable and convenient means which will prevent 
may be raised or lowered, onl is kept in position by its elas- the tire from wearing as fast as it might otherwise do. 
ticity and»pressure against the interior of pipe E. This con-! 
stitutes a chimney for the escape of the heated air, smoke 
ete., and just bale the shell, A, receives another pipe, G 
through an opening, which conducts pure air ° the burners, 
HH. An inverted convex and concave disk, I, is placed be- 7 , 
tween thesleeve, F, and the pipe G, having two heogs openings By T. J. Stoan, New-York. 
surrounding the burner-tips. At J is seen an opening closed} In northern latitudes, where buildings are supplied with 
by a plug, through which a taper may be applied to water from street-mains, much trouble, inconvenience, and 
burners H. expense is caused by the freezing of the water-pipes, the ordi- 
The operation if as follows: The space between the two nary remedy being to dig up the street and thaw out the pipes 
This device is intended to save 
for steam), this compartment is put in communication with! ail*such trouble. It consists of a flexible pipe, constructed 
the pressure-gauge and heat-regulator valve. This valve is to| with a su:table outlet-nozzle, and having a spiral or screw 
be so adjusted that when the water or steam has attained a/thread formed upon its outer surface by means of a wire 
pressure of ten pounds, or other given degree, to the square | appropriately coiled on the said pipe, so that when the nozzle 
inch, the gas which gives the heat is partly shut off, so that/is inserted in the water-pipe to be thawed, and an axial or 
the water-pressure never rises above a given degree. The/ rotatcry motion given to the aforesaid flexible pipe, the latter 
amount of heat is sufficient to change the gasoline in pipe (| will screw itself along to bring the nozzle in due contact or 
into a vapor of sufficient pressure to elevate the gas-holder | relation with the ice. Hot water is then introduced withis- 
ag above mentioned. the flexible pipe, and the ice is quickly melted. 


| NEW GAS-MACHINE RETORT. 


‘|APPARATUS FOR THAWING FROZEN WATER- 
PIPES. 
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Fig. 1 is a side elevation, and Fig. 2 is a plan view. 

A is a flexible pipe, of rubber or other material, furnished 
at its outer end with a rounded metallic nozzle, }, and con- 
nected at its inner end witha tubular crank, B, working in 
suitable journals in a frame, C, the opposite end of said crank 
being connected by aswivelled joint, a’, with an upright tube, 
D, ivto which hot water may be poured by means of a funnel 
shown at m. A screw-thread is formed externally upon the 
pipe A by means of a wire, r, a sufficient pitch or inter- 
space between its coils, and snugly wound upon the pipe 
aforesaid. 


APPARATUS FOR THAWING FROZEN WATER-PIPES. 


In using the apparatus, the nozzle end of the pipe A is 
thrust into the water-pipe to be thawed, and,a rotatory move- 
ment being given to the crank B, the tube is rotated around 
its axis, and, by means of its external thread, /, formed, as 
hereinbefore set forth, of a wire wound spirally around the 
said pipe, is screwed into the water-pipe shown at F, with its 
nozzle bearing against, or close to, the ice within to be re- 
moved, so that hot water, being*poured into the pipe through 
the funnel, is caused to impinge against the ice to thaw the 
same, the screwing movement of the flexibte spirally-threaded 
pipe enabling the nozzle to be kept in due relation to the ice 
to be thawed. As the rotation of the flexible pipe, when the 
latter is of considerable length, may be materially assisted by 
power applied close to the throat or opening of the water-pipe 
into which the flexible pipe is thrust, a tubular crank, G, is 
placed upon the latter in such manner as to be capable of lon- 
gitudinal movement thereon, and, consequently, adjustable to 
any desired place along the length thereof. 

NOVEL FARE-REGISTER. 
By A. F. Jounson, Parkville. N. Y. 


By means of this improvement, each fare as soon as re- 
ceived is immediately recorded on a continuous strip of paper 
within the apparatus, and inaccessible to the person who re- 
ceives the money, and the fact of such record having been 
made is at the same time made known by the sounding of a 
bell within the apparatus. 

Fig. 1 represents a plan view, partly in section through the 
line 1 2, of the devices for printing or impressing on a strip 
of paper eack fare received. Fig. 2 is a similar view, on the 
line 3 4, of the devices for striking the bell or gong. Fig. 3 
is a transverse vertical section, and Fig. 4 a detail view. 

A, shell or case ; B, plate which divides the same into two com- 
partments, the one (shown at the right of Fig. 3) for holding 


NOVEL FARE-REGISTER. 


the devices for impressing upon the ye the number of fares 
received, and the other (shown on the left of said Fig. 3) in 
which the bell, H, is located. Connected with these compart- 
ments are two cylindrical necks, C and C’, which are secured 
at their bases 10 the rim of the shell, A, and within which 
are plungers, D D’, each of which terminates in a knob, w and 
A, at its upper end, one of which * strack when a full fare 
is to be recorded, and the other when a half fare is taken. A 

wl, a, pivoted within a longitudihal groove in the plunger 
By, and actuated by a spring, 8, engages with a ratchet-wheel, 
b, fitted on a pin or shaft having bearings in the plate, B, to 
which wheel, b, is attached a roller, c, having figures or other 
characters embossed on its periphery, which work in contact 
with a pressure-roller, d. A strip of paper, or other suitable 
material, F, held upon a roller, E, which has bearings in the 
plate, B, is passed over the roller ¢ and between it and the 
pressure-roller d, and at each stroke of the plunger D the 
ratchet-wheel, b, is moved the distance of one tooth, carrying 
around with it the roller ¢, and an impression is made on the 
paper, which latter passes downward and lies in the body of 
the box. 

When the apparatus is designed to record both fares and 
half fares, or different kinds of fares, a second strip of paper, 
¥’, is employed, which is operated in the same manner by 
the plunger D’ through the medium of a duplicate set of de- 
vices, similar to those just described, consisting of roller, E’, 
impressing-roller, ¢’, pressure-roller, d’, ratchet-wheel, b’. A 
projecting pin or a2 f. is formed on the lower end of the 
plunger D, on the side opposite to that on which the pawl, a, 
is pivoted, which, when the knob of the Dead D is struck, 
comes in contact with a bell or gong, H, thereby sounding 
the bell at one and the same time that the impression is made 
on the paper. A similar pin or rod, f/’, is formed on the 


one end of the pipe a is stopped with a water-tight plug, and 
‘in the other end of the pipe the nozzle of a hydrostatic force. 


a half fare is recorded. Fig. 4 is a sectional view of the 
plunger. Ah’ are springs for retracting the plungers. The 
imprinting-rollers, ¢ ¢’, may have embossed on their periphery 
any desirable figure or character to be impressed upon the 
paper which will designate the number of fares received. 


MANUFACTURE OF WATER-TRAPS. 
By Gro. W. Wicks, New-York. 


Fia. 1, plan of a die in which the lead pipe, a, has been 
bent between two rollers, b 6, by forcing the forming- 
wedge, c, in the line of dd. An edge view in Fig. 2, and the 
crudely-bent trap thus formed in Fig. 3. Fig. 4 represents a 
metallic die, made in bilateral halves, with a recess inter- 
vening between. 


MANUFACTURE OF WATER-TRAPS, 


In this die, Fig. 4, the roughly formed trap, seen in Fig. 3, 
is placed, aud the two bilateral halves, constituting the die, 
are firmly secured together by screw-bolts or otherwise ; and 


pump is inserted, and water or other fluid is forced into the 
pipe, a, which causes the pipe, a, to take the exact form of the 
die, 

In the first step of the process it is only necessary to select 
a soft metallic tube of any desired diameter and length, and 
placing it lengthwise across rollers,bb. The wedge, ¢, is 
forced against the pipe, carrying it between the rollers, ) d, 
a sufficient distance to make the first bend ; then the wedge 
and pipe are withdrawn, and the pipe is reversed in its posi- 
tion across the rollers, bb, and the second and reverse bend is 
made {n the same way as the first. 

This mode of constructing water-traps produces an article 
superior to cast traps, which »re always porous to some ex- 
tent, and is superior to those made in halves and united by 
soldering, which is often imperfect. 


PRINTING ORNAMENTAL BORDERS, ETC., TO CAR- 
BON PICTURES. 


By E. W. 


Tue design wished for as a border is made on a large—say 
a‘ royal ”’—size sheet of card-board ; then a piece of black 
paper the shape of the picture is mounted with india-rubber 
solution upon it in the proper position, and a negative taken 
of it the size required. The ee of using india-rubber so- 
lution for the mounting is that by moistening the paper with 
benzole it may be removed and another shape substituted, so 
that the same design will do for many different shapes. 

Having got a negative, the next thing is to make a trans- 
parency of it ; and perbaps the best means of doing this is b 
printing it on a piece of autotype transparency or dense black 
tissue, and doveaian it on glass. Should the transparency 
not be dense enough, it may be intensified by a solution of per- 
mangana&te of potash, as described by Mr. J W. Swan some 
years ago. Now, having obtained our transparency (or, as 
we shall call it, a “tinter”) we shall require a mask for the 


IOWA COUNTY METEORITE. 


On the evening of Febuary 12th, 1875, at about half-past. 
ten o’clock, a very meteor was seen passing from 8. W. 
toward N. E.,over Northern Missouri and Southern lowa, 
and coming to the earth, in the form of a shower of stones, in 
Iowa County, Iowa, a few miles east of Marengo. At this 
hour the sky being cloudless, the meteor was seen throughout 
a . O71 extending at least 400 miles in length from S. W. 
to N. E., and 250 miles in breadth. 

At Keokuk, Iowa, it is described as ‘‘oblong in figure, 
with a train ten to twelve times the length of the body, giv- 
ing an intensely brilliant light of crystalline whiteness at the 
centre, fire-red on the border, throwing out red sparks and 
purplish jets of flame; the train less luminous than the 
body. It exploded like a rocket.” 

Avain, it has been described as being of a horseshoe shape, 
much elongated. 

Professor Macomber writes from Iowa Agricultural College : 
‘In form it was like an immense rocket, with streamers 
flowing from the hinder part, the front being smooth and 
curved like a sabre.” 

Mr. J. A. Donnelle, at Sigourney, speaks of it as “‘ a globe 
of fire with pale lines of light radiating from it.” 

Mr. F, Christen writes that the light was at first dazzling, 
then changed to red. 

In their description of the course it pursued, the accounts of 
observers varied with their position with reference to tha 
place where it fell. 

At Amana, Mr. F. Christen first saw the meteor when at an 
altitude of 10 or 11 degrees, and at a bearing of 8. 19° W. 

At Mount Pleasant, some thought it passed very near the 
moon, others thought it passed above. 

At Albia, Monroe County, Mr. Pascal T. Lambert saw it 
when due east at an altitude of 40 to 45 degrees, and pointed 
out the place of its disappearance, which I found to have a 
bearing N. 41° 30’ E., or almost in the direction of South 
Amana, in whose vicinity it feli. 

The product of this meteor-fall was a large number of irre- 
gularly-shaped stones, varying in weight from a few ounces 
up to 74 pounds, and aggregating, so far as found, 500 pounds 
weight. ‘These meteoric stones are many of them covered 
with the ordinary black coating, and they all present the 
‘* pitted ” appearance common to such bodies. 

‘the following is a chemical analysis of a fragment of the 
meteorite, made by J. Lawrence Smith. 

This meteorite has 2 hardness ravher above the average of 
its class. It was found to be composed of 


Nickeliferous iron........ Cee 
Of the stony part there was, 
Separate analyses of these gave for the 
Soluble Insoluble. 
Soda, with traces of potassa and lithia.... 1.45 2.01 


The nickeliferous iron contained, besides traces of phos- 
phorus, sulphur, and copper, 


Its specific gravity was 3.57. 

The first stone from the meteor was found on the afternoon 
of the 15th of February ; the other stones were not found 
— the melting of the snow, in the latter part of 
March. 

The velocity with which the meteor moved can not be 
satistactorily stated. The maximum velocity, according to 
data in the author’s possession, would be about ten miles per 
second, the minimum about three miles. The most probable 
value for the last 60 or 70 miles of its course is from six to 
seven miles per second.—W. R. Leonard, American Journal 
of Science, 1875. 


AMATEUR WOOD-WORKERS 
Can find every thing they require in rare and fancy woods, 
laned ready for use, at Geo. W. Read & Co.’s, 186 to 200 

wis street, New-York. Send 3-cent stamp for catalogue 
and price-list. We also call the attention of manufacturers 
to our general price-list of hard-wood lumber and veneers. 


THE NEW-ZEALAND TELEGRAPH. 
THE Eleventh Annual Report of the Acting Commissioner 


portrait negative. This may be made by printing the outline 
of the negative of the desiyn or silvered paper, and cutting | 
out the centre with a pen-knife. By this means the exact size 
of the opening will be secured. 

This mask should be secured to the negative by a few 
touches of india-rubber solution, which does not injure the 
varnish, and allows of its being removed and used ‘on other 
negatives. To adjust the tinter, place it on the negative, 
film upwards, and hold it up to the light, when its ition 
is easily seen. It should be so arranged as to slightly over- | 


adjusted, draw a pencil line on the mask along two of the | 
edges of the tinter—say the top and the left side. 

All that is now necessary in —, is to place two edges 
of the tissue against the pencil lines, and in tinting to see | 
that the same two edges of the tissue coincide with the | 


| 


the tissue close up to the corner of the frame also. By this 
means most perfect registration will be secured. 


printing. 
A very pretty effect may also be obtained by making 


with white 


plunger D’, for the purpose of sounding the bell at the time 


of 


lap the opening of the mask on two sides, so as to produce | gle wire, have been erected, and 988 miles of wi 
the light and dark line or shadow aceording to taste. When | added to the original lines, making a total addition of 1444 


push the tinter into an angle of the frame, and then to push | upon the previous year in line 456, and wire 1444. 


of the New-Zealand Telegraphs, for the year ended the 30th 
of June last, states that during the year 917,128 messages 
were transmitted—an increase of 164,299, or more than 17 per 
cent over the previous year. Taking into account the value 
of general government messages transmitted (£13,679 10s. 
9d.), the total earni of the department for the year amount 
to £69.536 12s. 3d., which, after deducting the cost of the sig- 


‘nal department, maintenance of lines, ete., leaves a balance of 


£9.460 13s. 4d. as interest upon the capital expended. PF 
During the past year 456 miles of new lines, ca g asin. 


ve been 


There are now opened to the public throughout colony 
127 stations, 21 of which have been opened during the past 


year. 
At the close of the year 2086 miies of lines, carrying 6626 
edges of the tinter. The simplest way to secure this is to | miles of wire, were in circuit, showing an increased milen 


The numerical strength of the department, including veo 


| men and inspectors, on June 30th, 1875, was 509, 
Should it be desired to have a dark design on a light | of the previous year. ‘ 
ground—the reverse of that adopted by M. Lambert—it is The duplex system of telegraphy, mentioned in the Jast 
only necessary to use the original negative of the design, | annual report, has been in successful 
making it, of course, thinner, so that it prints through. In| wire in the Cook Strait cable since June 18th, 1874, and the 
this case the blank cut from the mask should be mounted | advantage of speedy communication consequent thereupon bas 
on this tinter to protect the portrait while the border is | been very obvious. 
‘tem will be immediately introduced on the No. 3 wire north to 
the | Napier, and on the No. 3 wire between Blenheim and Chrisi- 
design on a rough, tinted, cut-out mount, backing the opening | church. With the additional wires erected between Napier 
per, and using the negative taken from this as | and Wellington, it is anticipated that this will greatly facili- 
atinter. The mount should be illumined with a strong side- | tate the transmission of the increasing work now offering. It 
light when the negative is taken, so as to show the rough- is proposed to introduce shortly the automatiogystem on some 
ness of the mount, and alsg to produce # strong shadow of | of the longer circuits, instruments for this purpose having 
the the opening | just arrived from England, 


operation on the No. 3 


Instruments are now ready, and the sys 
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led with the grand cross of the legion of honor in 1868. 


At the time of his death, the enlargement of the Creusot 


M. Schneider has, throughout his life, taken an active part 
in all the public affairs of France which are concerned in her 
incustrial progress. He wasa member of the general coun- 
cil on manufactures, a member of the board of regents of the 

| Bank of France, and was president of one or two societies 


FOR THE WEEK ENDING JANUARY 1, 1876. | formed for the encouragement of industry. He was decorat- 


square section presents a resistance to the current which is 
roughly equal to one ohm. 

| In order to ascertain the resistance of the earth connection, 
| two separate earths are required besides the one to which the 
| rod is attached. These may be numbered 1, 2, and 3 indiffer- 
lently, provided each “earth” retains the same number for 
lany one set of measurements. Su pose we call that of the 
rod No. 1, in explaining the method to be employed. In the 


PUBLISHED WEEKLY, l establishment, which had been commenced at the time of | first place, the battery and galvanometer are connected so as 


the visit of our correspondent, had been largely completed. 


to include the earth-plates 1 and 2 in circuit (one terminal of 


4T THE 
OFFICE OF THE SCIENTIFIC AMERICAN, The works are of such extent as to cover over 800 acres of the galvanometer to earth 1, the other to one pole of the 


round, employing about 15,000 workmen, raising over | battery and the op 


ite pole to earth 2), this will give a cer- 


No. 37 Park Row, New-York. | £00,000 tons of coal from the underlying coal-beds, making | taia deflection on the galvanometer, which must be noted. It 


MUNN & CO., Editors and Proprietors. 


©. D. MUNN. A. E. BEACH. | and 75,000 tons of steel per annum. 
| locomotives 
y bridge-work, steam-engines, and other manufactures in metal. 
8c AN i th the 
of a| The coal-mines employ 1200 men; there are thirteen blast- 
| furnaces, three sets of Bessemer converters, six Siemens-Mar- 


year, postage paid, to sabscribers. Single copies, 10 cents. Sold by all 
throughout the country. 
COMBINED RATES. 


tin furnaces (which were first introduced here) rolling-miils 
. and forges employing over 3000 men, containing fifteen steam- 
Scientific Amertean and engines, and covering thirty acres of ground. The engine 
7 — |shops are at Chalon-sur-Saone, and furnish employment to 
mit by postal order. AAdrom, {2500 men. At Le Petit Chalon, iron ship-building is carried 
MUNN & CO., Pusuisuens, ‘ jon and bridge-construction is a principal branch of in- 

Terk. dustry. The whole establishment now has in use over 

=> == : > = 3000 steam-engines, having an aggregate power of about 


PUBLISHERS’ CARD. 


The town of Creusot has grown from a little village, as 

Wirs this issue we begin the publication of the Scrsnti- 
FIC AMERICAN SUPPLEMENT, to be continued weekly during | Pople,  * 
the Centennial year of 1876, and perhaps permanently there 


after. Primarily, this paper is designed to illustrate and de- Henri Schneider, is also ‘the mayor of the town; and this 
scribe the wealth of interesting matter set before the country , P@tTiarchal form of government is not the least interesting 
f | feature of the place. 


in the great International Exhibition to be held this year at | : . , 

Philadelphia, in honor of the Centennial anniversary yates in-| M. Schneider will not soon be forgotten. His skill as a 

dependence as a nation. In addition, it will embrace a wide mechanical engineer, his administrative ability, his splendid 
‘ power of organization, his statesmanship, his patriotism, 


~ range of contents, covering the most recent and valuable papers | end. chove all, these noble twalte'ef character which endeased 


by eminent writers the world over, in ali the principal depart- | 
mente of scientific investigation and useful knowledge. | him to all with whom he became associated, have given him 
While it will address the great body of intelligent readers | the fame which is accorded to the successful in every branch 
interested in the substantial features of the Exhibition, and in | f life, and have pa ed - 
ihe general scientific and industrial progress of humanity, it | which is the greater reward of a life full of good works. It 
will be especially valuable to those who are actively engaged | i8 pleasant to be able to feel that his mantie has fallen upon 
in the development of the materia! resources of the country, | 2¢ ~vVho is well worthy to wear it. 
and to those who wish for correct and early enone of - - 
inventions, discoveries, and improvements in each or any de- ee ee , 
partment of scientific research, pure orapplied. Besides the LIGHTNING-RODS, 
special matter pertaining to the International Exhibition, the| THe idea prevails to some extent that a lightning-rod at- 
ScrenTivic AMERICAN SuPPLEMENT will aim to give the} tracts electricity from the clouds; but this isan crroneous one, 
latest intelligence with regard to useful inventions and im-| which is now fast giving place to more correct notions. 
provements in the chemical and mechanic arts, with details| As generally understood, the ro! simply directs the dis- 
and descriptions of new and useful machines ; the best and | charge by forming a path of very low resistance. It therefore 
freshest papers in the various departments of engineering, | facilitates the re-establishment of the electric equilibrium, 
with engravings and working drawings ; examples of the | whea the latter has become disturbed in its neighborhood, by 
best new architectural structures, with details and drawings | substituting an easy route in place of the enormously hig 
of plans, elevations, etc., besides such a general review of | resistance of the atmosphere. 
scientific and industrial progress as will keep the reader| In the true thunder-storm, the cloud consists of a series of 
promptly advised of all that is best worth knowing in every | layers or zones oppositely electrified, with a similarly arrang- 
department of scientific thought and enterprise. ed but opposite series on the earth beneath, the air between 
Zach issue of the SCLENTIFIC AMERICAN SUPPLEMENT will | completing an electric circuit. Such a circuit is often extend- 
consist of sixteen large quarto pages, illustrated and printed | ed over many miles, so that when a discharge occurs at one 
in the best style, unilorm with the ScteNrtric AMERICAN, but | extremity, a corresponding one in the reverse direction (some- 
in reality a separate and independent publication. Theterms/| times called the back stroke) occurs at the other extremity, 
for single subscription will be $5 a year by mail. The! perhaps several miles away. This results when the accumu- 
SciFNTIFIC AMERICAN and the SUPPLEMABNT will be sent for | lation of the charge becomes sufficiently great to overcome 
$7, sper paid at this office. the resistance of the air, which, under its influence, is already 
The advantages which the ScreNTIFIC AMERICAN SuPPLE- | in a state of high tension, or, as it is technically termed, is 
MENT offers to advertisers are of the highest order. The | polarized. 
clasaes to which it is addressed comprise the most active and 


ity of 25,000 inhabitants. It is dependent en- | 
> | tirely upon the works for its maintenance. The Director, M. | 


nearly 200,000 tons of pig-iron, 100,000 tons of puddled iron, | is also well to reverse the battery connections, which will 
They turn out 100 | probably give a slightly different deflection in the opposite 
per year, immense quantities of machinery, | direction ; in this case, the mean of the two deflections 


should be taken. 

The same proceeding is to be gone through for earths 1 and 
3, and finally for 2 and 3, after which the resistance coils are 
substituted in circuit for the two “ earths.” and resistance un- 
plugged until the needle of the galvanometer gives exactly 
the same deflection as that obtained for the mean with earths 
land 2. Note the value of resistance unplugged. Proceed 
|in the same manuer for the resistance of 1 and 3 and of 2 
and 3. Then add ther the values obtained for 1 and 2, and 
1 and 3, subtract that of 2 and 3 from the sum, and divide 
the difference by 2: this will give the resistance of No. 1 
alone. If the earth-plates are some distance apart, the con- 
nections should be made with heavy copper wires : it will then 


found by the Messrs. Schneider, containing, possibly, 3500 | be unnecessary to make any deduction for connection resist- 


ance. 


THE CLIMATE OF THE GLACIAL EPOCH. 


From being an enigma to geologists, an age unique in cha- 
racter and unaccountable as to its determining conditions, the 


| 


| 
| 
| 
| 
| 


secured for him that grateful remembrance | 


glacial period so called promises to become the key to the 
entire geological record: a sort of rosetta-stone to the hiero- 
glyphics of the great stone book of Nature. 

At first it was universally regarded as an enormously long 
unbroken period of cold and ice, during which an arctic 
climate Suk ueneenaien of the larger part of the globe, and a 
vast sheet of ice, miles in thickness toward the north, extin- 
guished all life in what are now the fairest portions of the 
civilized world. This interpretation of the deposits of that 
age is still taught in our text-books of the science, but it has 
been quite abandoned by the working logists of the day. 
The records which were thought to Cull 0 chaste story of the 
domination of frost were found, on closer examination, to 
contain many hints of quite an opposite state of things. In- 
tercalated between beds of boulder-clay and other glacial de- 
posits, there came to light, in course of time, many deposits 
containing organic remains of types requiring a tropical or at 
least a temperate climate during the time they were in process 
of formation. Where the ice-sheet had lain forests flourish- 
ed, and elephaats, bears, hywnas, and the rhinoceros found 
pasturage and prey: and afterwards their haunts were re- 
covered by the ice-sheet, and their remains were buried under 
deep deposits of glacier stuff. 

Evidence of this character led to the division of the glacial 
epoch into three parts, the second being a long period of 
interglacial warmth, during which the climate of the North- 
ern Hemisphere was such that Greenland and Spitzbergen 
were favored with a climate such as we now enjoy, while that 
of the present temperate regions was tropical or subtropical. 

Now we are told by those who have made a special study 
of the geology of the glacial epoch, that our interglacial pe- 
riod of high temperature will not satisfy the requirements of 
the earth record : there must have been many such ; the de- 


posits hitherto attributed to one,or at most two, periods of gla- 


Rods supersede this condition of polarization in two ways: | cial action really representing a long succession of cold and 


well-to-do classes of the community : the higher ranks of pro- | they practically raise the earth’s surface to such a curved | warm periods, each of considerable duration, the warm peri- 


ducers; men of genius and energy; large buyers and extensive 
consumers of raw and manufactured materials. And as each 
number of the paper will have a permanent value, it will, 
unlike most periodicals, be preserved. Consequently the 
snnouncements it makes will remain a permanent source of 
suggestion and information. The superior value of such per- 
sisteat advertisements is well understood by intelligent ad- 
vertisers. 


EUGENE SCHNEIDER. 


WE regret that we are compelled to record the death of 
another of those distinguished engineers to whom the world 
isso much indebted for its material prosperity. In Great 
Britain, the Dowlais works, in Prussia, the great establish- 
ment of Krupp at Essen, and, in France, the immense works 
of the Messrs. Schneider are illustrations of the success which 
may sometimes attend earnest application nnd the exercise 
of a talent in organization and in direction such as is essen- 
tia) to the prosperity of any large manufacturing community. 
Tn all these cases, the marvellous accumulation of capital and 
the creation of a great city by the industry of a single pro- 
prietor, and during a single Tifstime, has been the most re- 
markable fact. 


| height as corresponds to the electric relations of the conduc- | ods of one hemisphere corresponding in time with the cold 
tor and the air; not in an exact, invariable form, as some | periods of the other. 
| suppose the protected area to assume, but still roughly in a| The geological evidence offered in support of this theory is 
cone from the apex of the conductor, and of a radius perhaps ‘at best but scanty, but what there is is very cogent : and 
equal to the height of the point. Whatever the space pro- | reasons are offered to account for its scantiness. One 
tected may be within it, the conductor lowers or nullifies the | reason is found in the exceeding and, all things considered, 
condition of tension, transferring it to the space outside the | necessary imperfection of the geological record. Like the 
cone. They also react upon the exterior space like points, | sums on a school-boy’s slate, the records of interglacial heat 
which possess the peculiar property of preventing a very ra-| stand little chance of preservation, the ‘slate’ being rubbed 
pid accumulation of electricity, and thus altogether prevent | clean at the close of each period. Another reason is found in 
or greatly diminish the possibility of a violent discharge. | the slight attention hitherto paid by geologists to the occa- 
Good conductors and earth connections as nearly perfect as | sional traces of interglacial warmth which have been discov- 
possible are of the greatest importance; unless these points | ered from time to time. When intercalated beds of stratified 
| are attended to, the rod, in most cases, is worse than useless. | sand and gravel, layers of peat, and strata containing roots, 
Every piece of metal-work about the building, including | branches, trunks, leaves, and fruits of trees and the like were 
—_ water-pipes, bell-wires, etc., should be utilized by found in boulder-clay, they were disregarded as accidental 
ing connected metallically with the rods or with otherearth and of no account. Sometimes the natural conservatism of 
terminals of low resistance. The conductor proper should man led to something worse than inattention to facts half 
also not be insulated from the building, as is frequently done. | seen—namely, the deliberate suppression of observations out 
The question has been raised as to which gives the greatest | of harmony with preconceived notions. Mr. Croll mentions a 
security, a solid condu¢tor or one exposing considerable sur- | case of the sort. Some years ago a geologist read before a 
| face. If we could be certain that no actual discharge by a local geological society a paper giving an account of a fossil- 
| flash would ever occur, the solid rod would undoubtedly be | iferous bed of clay found intercalated between two distinct 
preferable in every way, but this is problematical. Some ex- | beds of boulder-clay. In the intercalated bed were roots aud 


Eugene Schreider and his brother Adolphe purchased the | periments made by Guillemin would seem to indicate that in 
works at Le Creusot in 1836. The works had been establish- | such cases of instantaneous discharge, the conductivity of the 
ed a half century earlier by a company in which Louis XVI. | rod is not proportional to its section, but rather to its surface. 
held an interest. It had never prospered, however, and the | Whether this apparent deviation from the general law of con- 


Messrs. Schneider bought it for about two and a half millions | ductors can be accounted for on the supposition that the great- | 
of francs, after thirty millions had been expended — it. | er surface will receive a greater charge, and that this allows | 
‘rench | sufficient time for the real conducting property of the rod to | 


In 1838, the first locomotive was built here for a 
railroad, and Le Creusot has supplied nearly all that have | act, is of little practical importance. In view of the facts, 
been made for them up to the present time. There were | however, we are led to believe that for a given amount of 
then employed at Le Creusot about 2000 men. In 1842, M. | metal we may expect the greatest security when we give to 
Bourdon, the celebrated engineer and inventor, then in the | it considerable extent of surface. 

employ of the Messrs. Schneider, invented and built for the| As before remarked, the resistance of the earth connections 
works a steam-hammer, at about the same time that Nasmyth | should be made a minimum. In cities, where the conductors 
Mitroduced his ia Great Britain. In 1845, M. AdolpheSchnei-| can be attached to the gas and water mains, we may be sure 
der was killed by 4 fall from his horse, and Eugene succeed-| of accomplishing this, if we are careful to make the connec- 


stems of trees, nuts, and other remains, showing that it had 
formed an interglacial land surface. In the transactions of 
the society a description of the glacial beds was given, but 
no mention was made of the intercalated bed, although it 
was the only one of any real importance. 

The first to detect the significance of interglacial beds 
was a Swiss geologist, M. Morlot, who, from geological evi- 
dence connected with the glacial drift of the Alps, announced, 
some twenty years ago, the existence of a warm period dur- 
ing the glacial epoch, The evidence was found in three 
series of well-marked river terraces along the rivers of Swit- 
zerland, the composition of which clearly indicated that during 
the glacial period there had been a considerable time when the 
Alps were free from ice up to the height of 4400 feet above 
the level of the sea. The terraces of regularly stratified and 
well-rounded shingle rested in many places on unstratified 


ed him in the Chamber of Deputies, and was again elected in | tions in a proper manner, by soldering. In the country, how- 


1646. Meantime, the works were carried on under the direc- 
tion of his son, who, by his death, is left to anomal-smunie s 
ly that entire responsibility which he has actually borne, 
although still a young man, for many years. Eugene 
Schneider was made minister of agriculture and commerce 
in 1851, and was at the same time decorated with the in- 
signia of a commander in the legion of honor. A little later 
we find him a member and vice-president of the Légis- 
letif, remaining by re-election in 1857 and 1863, end beeen ng 
its president in 1865. 

Daring all this period, his establishment at Le Creusot 
was rapidly increasing in magnitude and importance, and 
our readers will remember the description given of it by our 
correspondent, Prof. Thurston, after his visit to M. Schnei- 
der in 1878, on his return from Vienna. The venerable foun- 
der was then at home, and was stil! exhibiting ad earnest and 
intelligent interest in its affairs, although he had then sur. 
rendered al! administrative coutro! tc his son. 


ever, or other isolated places where a special ground must be | boulder-clay, and were themselves covered by a second de. 
made, we can not know any thing definite in regard to the posit of boulder-clay with erratic blocks and striated pebbles : 
resistance of our “earth” without measuring. For this pur- | showing that between the periods of glaciation those Alpine 
it is necessary to have a battery, a tangent or other gal-| rivers were a long time free from ice. The famous of 
vanometer (Dr. Bradley’s tangent instrument is a good one), | lignite discovered soon after in the vicinity of Dirnten, gave 
and a set of resistance coils ranging from, say, one tenth to still stronger testimony to the length and mildness of M. 
one or more hundred ohms. When a rod offers more than | Morlot’s interglacial period. Resting directly on a bed of 
ten or twelve ohms resistance it may well be considered un- | boulder-clay, and overlain by another mass of similar mate- 
safe ; but much higher artificial resistance will probably be rial carrying a great quantity of angular erratics, these lignite 
required in order to make the measurements. With care the beds were unimpeachable witnesses to interglacial warmth, 
earth resistance may be reduced considerably below one ohm. | especially as they contained the bones of elephants, stags, 
Let it be noteniaell that it can not be made too low. | cave bears, and other animals, besides numerous insects, all 
The ohm is a unit of electric resistance, and is employed in of which required, as well as the peat in which they were 
electrical measurements in the same manner as 4 foot or yard | buried, something less severe than a glacial climate. Ac- 
in linear measure. Except in resistance, however, its dimen- | cording to Prof. Heer, the original sent bon must have been 
sions vary greatly with different metals on account of the | at least sixty feet deep and something like 6000 years in 
| different conducting powers of the same. | growing, while Liebig thought that nearer 10,000 years must 
| Acoluma of mercury forty inches long and .089 of an inch | fave been required. At any rate of growth, the ice age must 
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have been broken in Europe by a very respectable period of 
more moderate temperature. 


Evidences of a similar break in the glacial period in this | 


country. have been found in the glacia! drift of the Cham- 
plein valley and the valley of the St. Lawrence. More re- 
cently also in Ohio, where, according to the Report of the 
State Geological Survey, Prof. Newberry found an immense 
bed of peat, twelve to twenty feet thick, overlying beds of 
glacial drift, and underlying from thirty to eighty feet of 
boulder-clay. In this interglacial peat-bed were numerous 
fragments of red-cedar, ash, hickory, sycamore, grape-vines, 
beech-leaves, etc., with the remains of the mastodon and the 
great extinct beaver, all testifying to the mildness of that in- 
terglacial climate. 

In Scotland, notwithstanding the excessive denudation the 
soil had suffered from glacial action, very many traces of in- 
terglacial warmth have been discovered ; and in England, 
which suffered less from glacial action, the traces are still 
more abundant, even if the puzzling cave and river deposits 
are ruled out. And what is more remarkable, the various 
warm-weather deposits testify strongly to a succession of 
alternate cold and warm periods. The most interesting evi- 
dence on this point, however, was collected by Mr. Croll, of 
the Scottish Geological Survey, from an examination of the 
journals of nearly two hundred and fifty mining bores through 
surface deposits in various parts of Scotland. Of these, 
seventy-five represented a condition of things wholly differ- 
ent from that exhibited to geologists in ordinary sections, 
from the study of which the theory of a continuous unbroken 
ice age was developed. Twenty'of the bores exhibited one 


boulder-clay, with beds of stratified sand or gravel beneath ; | 


twenty-five showed two boulder-clays, with stratified beds of 
sand and gravel between ; ten had three boulder-clays ; one 
had four ; two had five ; and one no fewer than six separate 
boulder-clays differing altogether in color and hardness, 
“without any stratified beds between. To Mr. Crell these 
alternations of glacial and non-glacial deposits bear testi- 
mony to as many alternations of climate, not seasonal changes 
merely, but successive periods of heat and cold, each of long 
duration. From astronomical data he estimates the length 
of these periods as severally equal to that during which the 
Diirnten lignites were formed. 


ESTIMATE OF THE SOLAR ENERGY. 


AccvorDtNG to the measurements of Pouillet, in Paris, the 
heat of the sun is competent to the thickness of 0.42 
inch of ice per hour. According to Herscliel’s experiment at 
the Cape of Good Hope, the quantity is 0.45 of an inch. Sure 
it is that 0.42 of an inch is not too great an estimate: 
it corresponds with a little over 10 inches in 24 hours. 
A cubic foot or 1728 cubic inches of ice weighs 54 Ibs., and 
a block of a square foot base and 10 inches high weighs }, or 
9 Ibs., less, thus 45 Ibs. The heat of the sun exerted on a sur- 
face of a square foot can therefore melt 45 Ibs. ice in 24 
hours. It should be considered that if the sun does not 
give this heat continually to the same place, he gives it actu- 
ally out all the time, and those places of the earth exposed to 
his rays always receive it. Melting 45 Ibs. of ice requires 
45 x 142 units, or 6390 units, of heat received by every 
square foot of surface ; and as every unit of heat is equivalent to 
772 foot-pounds, we have a caloric energy of 4,933,080 foot- 
pounds radiated by the sunon every square foot of surface at 
the distance of our earth in 24 hours, which corresponds to 
205,544 foot-pounds per hour, or very nearly 3426 foot-pounds 
per minute. For every 10 square feet it will amount to an 
enerzy of 10 x 3426 = 34,260 foot-pounds per minute, or 
more than a horse-power. 
5280? = 27,878,400 square feet, we will find that the caloric 
energy of the sun is 2,787,840 horse-power per square mile, 


and, accepting the great circle of the earth, or sectidn through | 


its centre, in round numbers equal to 50,000,000 square miles, 
the solar energy of the sun continually exerted upon our 
earth is equal to 50 million x 2,787,840, or nearly, 1,400,- 
000,000 million horse-power. 

If, now, we consider that the parallax of the earth (that 
is, its radius as seen from the sun) is scarcely 9 seconds of a 
degree, or its diameter 18 seconds, which divided into 360° 
gives 72,000 for the number of earths which would find place 
in its yearly orbit when placed in line and in contact in a 
circle, we find that the sun distributes a caloric energy of 
72,000 times 1,400,000,000 million horse-power along this 
circle of only 18 seconds of a degree in width, 
ameter of the earth’s yearly orbit being nearly 24,000 times 
its diameter, the surface of the sphere with this length of 
diameter is equal to 4 x 24,000? x 3.1416, or, in round 
numbers, 6800 million times 1,400,000,000 million horse- 
power—equivalent to the heat which the sun would commu- 
nicate to the number of 6800 million earths, which would 
find place to surround him in mutual contact, all placed at 
the distance of our earth. 

Such globes in contact would, however, leave spaces be- 
tween them, which geometry proves to be in ratio to the | 
great circles of the globes themselves as 1:3.1416, This in-| 
creases the number representing the total caloric energy of | 
the sun radiated into space from 6800 millions multiplied 
by 1400 million of millions, to nearly 10,000 millions multi- 
plied by 1400 million of millions, and expressed in our 
common notation as 14,000,000,000,000,000,000,000,000 horse- 
power, or 462,000,000,000,000,000,000,000,000,000 foot-pounds 
per minute. } 

These figures become still more startling when we consider | 
that, according to the modern theory of the conservation of 
forces, this energy is only a process of rendering back into 
the celestial space the energy accumulated into the solar body | 
when, in past ages, the sun was formed by the falling to- 
gether, in a common centre of gravity, of nebulous, solid, and 
perhaps liquid masses from immense distances and with 
enormous velocities, all simply impelled by the universal 
power of gravitation, to which, in the end, all the phenomena | 
of the universe, however complex they may be, can be Fe- | 
duced. 

The consideration of this enormous energy emitted by the | 
solar orb, in connection with the great velocity of its radi-} 
ated light and heat, gives rise to other startling conclusions, | 
which will form the subject of a future article. 


ARTIFICIAL FUEL. 

In the recent trials of the Casson-Dormoy furnaces at Lord 
Dudley’s iron-works, at Round Oak, the smelting was carried 
on exclusively with Dixon’s artificial fuel. The object of 
the process by which the improved fuel is produced is to 
utilize small coal, slack, whether of the bituminous or non- 
bituminous kind, coke dust, peat, or other carbonaceous sub- 
stances in a granular state. A composition is formed with 
dextrine, pitch, fusel-oil, and aluminate of soda in suitable 
proportions. The dextrine forms the adhesive principle, 
while pitch is only used in sufficient quantity to water-proof | 


the composition. “It has been discovered by Mr. Dixon that! own progress, it will be strange if by the exercise of a lit- | ly in this practice. 


As now a square mile is) 


The mean di- | 


fusel-oil possesses the valuable property of causing complete 
| combustion of the smoking carbon of the fuel, while alum 
| soda insures a complete coking of the fuel. These invaluable 
properties render this form of artificial fuel of the first im- 
| portance as a steam generator for metallurgical operations, 
}and alike for domestic purposes. It is of slightly higher 
| specific gravity than coal—hard, dense, cohesion perfect, 
| entirely water-proof, will stand rough usage without disinte- 
| grating or loss. It burns with a continuous bright flame, 
| comparatively smokeless, and as it cokes it throws outa 
; much larger amount of heat than coal. Itsabsence from dust 
and dirt, freedom from sulphur, and the small quantity ot 
|ash which it leaves are special properties which other patent 
| fuels do not possess. From the thorough admixture of the 
fuel, spontaneous combustion is entirely avoided.— Mining 
| Journal. 


LESSONS IN MECHANICAL DRAWING. 


[See page 4.] 
By Prof. C. W. MacCorp, Stevens’ Institute. 


INTRODUCTION, 


THERE is probably no other acquirement which so perfectly 
| combines pleasure with profit as skill in drawing. Even re- 
garding it as an accomplishment only—a source of pleasure 
and nothing else—this is of so refined a nature and so eleva- 
ting in its tendencies, that no better recreation can be suggest- 
ed; and leisure time could hardly be put to a more commend- 
able use than the cultivation pt exercise of this art. 

The ability to make drawings, of any kind or in any man- 
| ner, is an unfailing source of delight and honest pride to its 
| possessor; but a feature of greater importance and more 

widely extended interest is its great and varied usefulness: 
jhe who can draw correctly, even if roughly, wields a lan- 
guage clearer, more direct, and more nearly universal than 
any expressed by words. And it is useful to every one, with- 
out exception—of whatever age, of whatever position in the 
| social scale, of whatever occupation ; there is not a single in- 
| dividual of either sex who would not be, both directly and in- 
| directly, the gainer by an acquaintance with this graphic 
| tongue, which is here considered in its most comprehensive 
sense. From the highest effort of the artist's brush down to 
the rudest sketch in chalk or charcoal, there is nothing to 
which these remarks do not apply with greater or less force. 
| But it is not in the domain of art that we are to look for 
| the most striking examples of direct and practical utility. By 
| reason of its intimate connection with the various industrial 
jarts, the science of Mechanical Drawing has a more imme- 
| diate bearing on the pursuits of every-day life ; its study is 
;not ® mere pastime, nor its practice a holiday recreation, 
| serving occasionally a good though comparatively narrow 
| purpose as a source of gratification, but it comes at once and 
| continually into service as an acquisition of solid work : it is 
| not like a guest who seeks merely to amuse his host, but like 
|a new member of the household, able and willing to aid in the 
| daily routine. 

And the range of its ability to serve is almost boundless ; 

not to mention things in which it is absolutely indispensable, 
| it aids the artist even in keeping his work true to nature, 
| the inventor in fixing and perfecting his new idea, the man of 
| science in directing the construction of his apparatus ; and we 
| may, in fact, safely say that there is no one who has not at 
| Some time wanted something done or something made, in the 
| explanation and execution of which an acquaintance with this 
| branch of knowledge would have been of use. 
Naturally, mechanical drawing is of the most varied and 
| extensive utility in pursuits of a mechanical nature ; in these 
| it becomes not merely an aid, but a necessity, to the greatest 
proficiency. Not only to the professional draughtsman in the 
office, who makes it his sole occupation, but to the moulder 
in the foundry, the pattern-maker at his bench, the black- 
| smith at the forge, and the fitter and finisher at vise or lathe. 

All these, in order to execute designs intelligently, must be at 

least able to read drawings, and would be, surely, none the 
| worse workmen if able to make them also; so, too, of the car- 
penter, the stone-mason, and the bricklayer ; while the boiler- 
maker, in laying out his plates, the tinsmith, the coppersmith, 
or the worker in sheet-iron, can not call himself master of his 
craft unless he has some acquaintance with the art of mechan- 
ical drawing. 

And yet there are thousands engaged in these very pur- 


tle common-sense he does not gradually gain an insight into 
the principles which underlie the practice. 

Now, great progress may be made in the study of princi- 
ples and methods, and much valuable practice had, without 
any instruments at all, by any one who has something to 
mark on, something to mark with, and the will to put this 
and that together. But free-hand sketching, though of itself 
a valuable acquisition, and one by no means to be neglected 
by any draughtsman, is not what is usually understood by 
mechanical drawing, in which, not relying on the unaided 
eye and hand, the measurements are made by scale, and the 
lines by rule and compass, Consequently, in order that the 
hiyts which we have to give in regard to such drawing may 
be of the greatest use to the greatest number, we shall begin 
with a description of the simplest, yet perhaps the most use- 
ful, of the instruments which the draughtsman uses, illus- 
trating their use by numerous examples of what may be done 
with them alone, and explaining the method of procedure in 
executing them; thus affording an amount of elementary 
practice which we know wil! be of service to the beginner, 
and, we hope, will so excite his interest that he will not be 
content until he has made himself proficient in not only these 
introductory exercises, but in all that may follow, 


Lesson I. 
THE TRIANGLES AND THEIR USES. 


THE instruments above mentioned consist merely of two 
triangles of the forms shown in Figs. 1 and 2. Each has one 
right angle, or “ square coruer,” A, whertce the triangles are 
sometimes called set-sguares. Fig. 1 has the two sides includ- 
jing the right angle equal, so that the angles at B and C are 
j equal, each being 45°. In Fig. 2, the angle at B is 60° ; that 
j at C, 30°; and the side AB is exactly half the side BC. 
| Of course these things. may be bought at the shops of 
| dealers in instruments, of various sizes and of various mate- 
| rials ; and any one who wishes to buy can hardly do better 
| than to get those of hard rubber. But many may be able and 
| desirous to make their own, in which case they may be made 
| of hard wood, say ;'; of an inch thick, with the edges cham- 
| fered off, as shown in the figures. Or they may be made of 
| thin sheet-meta). with the edges carefully worked true, or 
| even be cut out of thick cardboard (we have drawn them of 
| Very convenient sizes, and of the exact forms, so that by 
| pasting the figures on the board, and cutting to the outline, 
with a ruler and a sharp knife,a very serviceable article may 
be made), in which case they will be improved if the edges be 
' varnished with shellac, which will render them harder and 
| more durable. 

With these little implements a gust variety of drawin 
!may be made, and in fact a great deal of the actual work in 
| the most elaborate plans is done with them, as they may be 
| put to such a variety of convenient uses that they are almost 
| constantly in the hands of the expert draughtsmen. 

In practicing the elementary exercises with the triangles, 
the*beginner may draw either on paper or on a slate; in the 
latter case, the slate should be without a frame, which would 
interfere with the free use of the triangles and prevent their 
projecting over the edge, which would often be very incon- 
venient. If he use paper, he need not be particular about its 
quality, only the smoother the surface is the better ; but he 
should be particular to keep it as smooth as possible, free 
from wrinkles or folds, and avoid rolling it tightly. The pa- 
per should be spread upon a smooth, hard surface, to draw on ; 
it is not absolutely necessary, but it will be most convenient, 
te procure a smooth bit of soft pine board, half an inch thick, 
and say vighteen inches long by a foot wide, for the purpose. 

The lead-pencil should be sharpened, not to a round point, 
but to an edge ; not a square edge like that of a chisel, but 
rather like a duck’s bill, as shown in Fig. 3, and the flat side 
held against the edge of the ruler in drawing a line. If a 
slate is used, the pencil may be rubbed down on a bit of 
fine sancpaper toa similar edge ; but the lead-pencil is best 
trimmed with a sharp knife. 

Now, the triangles are very convenient rulers for drawing 
short lines, of which there are many in the largest plans, and 
the first thing for the novice to do is to learn to draw a 
straight line through two given points. This may seem very 
absurd, when he has a ruler to do it with, but there isa right 
| way and a wrong way to go about even this, and he will find 
| that it requires some practice to draw a firm, even line, with- 


out minute waves, from one point to another. If he set the 
| ruler, as he would be very apt to do, so that its edge exactly 


| suits, journeymen and apprentices, conscious of this, but still touches the two points, he will find that the point of the pen- 
making no effort to acquire the knowledge which would be | ¢j! can not quite touch the lower edge of the ruler as it lies on 
| So useful to them ; and this in spite of the fact that they waste | the paper, and his line, though it may be straight, will not 
|in frivolous amusements, if nothing worse, time enough if | pass through the points. 
| properly used to become quite skilful with the pencil and the | The proper mode of holding the pencil is shown in Fig. 4; 
Ee. Tn some cases this may be due to shver laziness, or dis- | it is held between the thumb and the first and second fingers, 
ike to study ; to these we have nothing to say, except that jn a vertical position or very nearly so, the other two fingers 
| they must not be astonished if they find themselves surpassed | resting on the ruler. By drawing a line with it in this position, 
| by their more energetic comrades. But to the great majority, | jt will bs seen that there is a narrow space between the edge of 
| we are sure, this does not apply ; and to them we shall try to | the ruler and the line. 


render some assistance. Leisure time at evening may be 
pleasantly and profitably employed in the practice of drawing 


This will suggest, probably, the cor- 
| rect method of procedure, which is shown in Fig. 5. Let the 
two points, A and B, be pricked in the paper with a needle 


/and the stu‘y of its principles, by young and old alike ; for | (which may be fixed ina little handle of hard wood), or mark- 
| this is one o. the things which it is never too late to learn, | ed with the point of the pencil on the paper or slate. Then 
| and we are disposed to think that many would make this use | set the edge of the Ped 1 so as to leave between it and the 
of spare hours if they knew just how to setabout it. Besides points very small but equal spaces, and the edge of the pencil 
| the lack of instructions suited to their circumstances, we be- against that of the ruler, so that it will just touch the point 
| lieve that two other considerations deter a great numberfrom | A, at the left; then draw the line with a gentle and even 


making a beginning: one is a false impression that a fine and 
costly outfit of instruments is necessary at the outset ; the 
other, a consciousness that mathematical principles are in- 
volved which are beyond the limits of their education Now, 
it is certainly possible to spend a great deal of money in the 
purchase of instruments—in fact, the professional draughts- 
man who wishes to execute all kinds of work with facility 
has need of a variety ; but the appliances absolutely essential 
to the execution of even the most elaborate mechanical draw- 
ings are in reality few and simple, and one who is not familiar 
with the subject would be astonished to see what can be done 
with very few and inexpensive things. 

And no one should permit himself to be frightened off by 
the second consideration ; we do not deny that a knowledge 


| of geometry would be of use, great use; but we do say that 
| any one sufficiently intelligent to be a good apprentice at any | even line, fineor thick at pleasure, beginning precisely at one 
| mechanical trade can, if he will but resolutely try, so school | point and ending precisely at another. 


his eyes and his hands that he can produce drawings which 
will be both creditable and useful to him. A child learns 
music, not by waiting until he understands the principles of 
acoustics and of harmony, but by the practice and continued 


repetition of exercises which train his fingers, and he is mas- | 
ter of the mechanical difficulties before he knows what 
; acoustics means. And so any one may begin mechanical draw- 
ing, as he began writing, in a mechanical way; ‘I dot my 


¢ because I was taught so, sir ; which is the very reason why 
I make o round.” By the exercise of a little faith he may at 
least follow the lead of another, and once interested in his 


pressure. 

The operator should face the light, and the line be drawn 
by the edge of the ruler farthest from him, and always from 
left to right, if it be a horizontal line, as in Fig. 5. If the 
line be vertical, as in Fig. 6, the ruler should be placed, as 
there shown, so that the line may be drawn by the /eft-hand 
edge, and the hand moved from the body ; for obvious rea- 
sons, then, the light should come from the left side, rather 
than from directly in front. 

These matters, though seemingly minute, are by no means 
trivial, as by attention to them, and by forming the habit of 
using the instruments as here pointed out, work may be done 
with far greater facility.and speed than if they be neglected. 
The beginner should practise this first step, a hundred ora 
| thousand times if necessary, until he can draw a clean, sharp, 


He will thus acquire 
| control over the instrument he is drawing with, and a habit 
of terminating his lines where they ought to'end, which will 
| not only be of advantage to him when he ns to draw in 
| ink, but is a good habit in making pencil sketchesonly. We 
will now leave the oe to execute the foregoing practice, 
reminding him that his success will depend wholly on his 
perseverance and care in faithfully observing the foregoing 
cirections. Remember, not once or twice, but a hundred, or 
| even a thousand times, should the above exercises be repeated. 
| Have the pencil and paper or slate at hand, and whenever 
there are five or ten spare minutes, employ them industrious- 
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THE INTERNATIONAL EXHIBITION OF 


BUILDINGS FOR THE BRITISH COMMISSION, 


Tuese buildings, which are in course of erection on the north- 
western portion of the Centennial Grounds, between Machinery 
Hall and George’s-hill, comprise two structures, each two stories 
high. For the views and the following information we are indebt- 
ed to our esteemed contemporary the Building News, London. The 
larger building, which covers an area of about 5000 ft. sup., is des- 
tined for the offices of the British Commission and the commis- 
sions from the Dominion of Canada, and‘ the various British colo- 
nies throughout the world ; the smaller one, with an area of about 
1200 ft. sup., will be used for the residence of the staff at the Bri- 
tish portions of the Exhibition. The temporary character of these 
buildings necessitated the selection of a style of architecture which 


1876,—THE APPROACH TO 


THE GROUNDS 


should be well suited for rapid and inexpensive construction. The 
picturesque half-timbered style, so much in vogue during the six- 
teenth century, was therefore adopted, not only on account of its 


| being essentially English, embodying, as it does so thoroughly, the 
| homeliness of the national character. On these grounds, if on no 


other, it is hoped that these erections will form interesting and at-| with papers supplied by English firms. 


tractive features of the Exhibition. The walls are of half-timber 
work, with lath and rough-cast plaster between, the base being a 
plinth of red brick, coped with stone. The fire places are grouped 
as much as possible, and are surmounted by lofty stacks of red 
| brick chimneys. The roofs are covered with plain red tiles, with 
| tile ridging, hips, and finials, sent from this country for the pur- 
| pose, 


| adaptability to these requirements, but also from the fact of its | America is subject. 


he windows are glazed in lead quarries, and the opening | 


VIA THE NEW GIRARD AVENUE BRIDGE.—(Seo page 10.) 


casements are of wrought iron, The plan has been omens 80 a8 
to obviate the necessity for internal — which would be liable 
to be choked up by the frequent and heavy falls of snow to which 
The furniture and internal fittings will be in 
harmony with the style adopted. The rooms are, for the most 
part, provided with panelled dados, the walls above being hw 
The internal woodwo: 
throughout is stained and varnished. The designs have been fur- 
nished by Mr. Thomas Harris, architect, of Gray’s-Inn-Chambers, 
London, and the works are being carried out by Mr. John Rice, the 
builder of the Horticultural Hall to the Exhibition, and under the 
immediate superintendence of J, H. Cundall, Esq., C.E,, the engi 
neer to the Commission, . 


estore 
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THE INTERNATIONAL EXHIBITION OF 1876. he had forwarded to the President of the United States a 
certificate to the effect that provision had been made for the 
THE first official action with reference to the celebration of erection of suitable buildings for the purposes of the Exhibi- 
the anpiversary of American independence by au Interna- tion and that a proclamation had thereupon been issued by 
tional Exhibition of the world’s wealth and progress, Was | the President, commending the celebration and Exhibition 
taken by the Franklin Institute of Philadelphia, in August, 4, 4) nations, “in the interests of peace, civilization, and 
}domestic and international friendship and intercourse.” 
& Great it was suggested that th oe loa | This proclamation was dated July 3d, 1873. 
should be held under the auspices of the Tnatitute, pot The effect of the proclamation and the circular issued by 
ent be ient for the Lustitute to itsel the State was not happy. 
or i question was raised whether the government was really 
in the prominent position a patron of the seep gre rs authorized to extend, or intended to extend, an official invi- 
it should use its hin tation to foreign powers to participate in the celebration. 
the Exhibition in MPhi'adelphia, The Secretary of State decided that no invitation had been 
independence and first capital of t “1 Are erates. Baie extended ; and as one or two representatives of the govern- 
® ort Ca woe ment abroad had interpreted differently, special instructions 
tages of such « method of celebra a annl- were issued to our diplomatic officers, taking the ground 
versary was submitted to the Select and ¢ soriall py ented that though the President sympathized with the people in the 
the city, requesting those bodies to memorialize os ew success of the Exhibition, the national government had no 
wpoa 8 aid connection with it, no control over it, and was in no way re- 
sponsible either for its management or its results. 
Legislature at ‘This was naturally a serious blow to the prosperity of the 
each House, Wasi enterprise, since foreign powers could not be expected to 
and the Franklin Institute, carried the matter uj treat with a company of private speculators, or take an inter- 
ington. P 1 conflicting local in. | &%* in their doings, however praiseworthy they might be. 
Rival claims to ceatennial honors, anc a Sieh tee = The Executive Commission hastened to lay its embarrass- 
and jealousies, ments before the Centennial Committee of the House of 
cision. However, in June, 1870, the Anited Philadelot On | Representatives, which straightway prepared and introduced 
and fe a bill affording a proper and reasonable solution of the diffi- 
and, becoming satisiiec 2 wee hess as | culty. The bill came before the House January 21st, 1874, 
seat of the Exhibition and the aie ts of ol for son and was adopted almost unanimously. In the Senate it was 
honors of the hibition regarded as involving an appropriation, and, after pro- 
act = prov: should longed discussion, was referred to the Committee on Appro- 
and foreiga arts, products, and 1 Ss, we riations. ‘This delay, in addition to the distress occasioned 
held under the auspices of the agra of ng _— by the financial crisis of the preceding autumn, brought the 
States, in the itt affuirs of the Centennial Commission once more to low-water 
management of the @xhibition to be committed to MUMUS- | mark. There was serious danger, not only that the inter- 
sioa, consisting of not more than one delegate from each State | national feature of the Exhibition would have to be abandon. 
to be by | ed, but that the entire enterprise would be effectually blocked. 
nation of the respective governors. was further providec In its annual report to Conress, at the beginning of the 
thet when the Commission should be able to or # plan year, the Commission had strenuously urged the necessity of 
fo the and gv of ality afro the goverment Th, ane 
| mitted the report wi & message forcibly and emphatically 
who issue & kg recommending such aid, and a bill providing for an appro- 
commending the enterprise to their friendly consideration. | yriation of three million dollars was proposed soon after, but 
The act was approved, March 3d, 1871. tailed to pass. Better success, however, attended a bill de- 
The Commissioners were promptly appointed, but as no signed to remedy the discouraging attitude of the Depart- 
provision had been made for their ye a ment of State, by requesting the President to «xtend, in the 
done until March, 1872, when they met in Philadelphia, at the jume of the United States, a respectful and cordial invitation 


invitation and cost of the city authorities. The Hon. Joseph t4 the governments of other nations to take part in the Ex. | 


was — — hibition the act was passed and approved June 5th, 1874. 
th upos tn Pairm The invitation of the President, in conformity with this 
ra! plan of the Exhibition was arranged, and provision Was set met with prompt response ; and the acceptances already 
made for obtaining preliminary plans for buildings to cover received through the State Department indicate the friendly 
about fifty acres of floor space—eight erecatgengee — WS | sympathy and co-operation of the more important foreign 
be 4 | governments, and make certain the international character 
Paris &xXposition. WAS Also ec a 118 8essior of the Exhibition. 
the arrangement and classification of objects should be both | While these doubts and difficulties were in process of 
geographical and systematic. . 7 —- | resolution, the Centennial Commissioners were actively en- 
of igaged in planning and furthering the construction of the 
Case Seance Peed | buildings in which the grand Exhibition is to be housed. 
ali-absording one. How should funds be rai h for the erec-| 4+ the time of this writing there are in process of construc- 
= A out should tion and nearly completed the following structures, illustra- 
P + = tions and detailed descriptions of which will be given here- 
OF aid, Out shou Fuss "after: Main Exhibition Building, 1876 feet x 464 feet; 
| Machinery Building, 1402 feet x 360 feet, with an annex of 
apport and co-operation, ORS COUN r d ~ | 208 feet x 210 feet ; Memorial Hall, 365 feet x 210 feet ; Agri- 
teanial celebration s chara-ter of nationality, and secure sv¢- | cultural Building, 820 feet x 125 feet ; Horticultural Build- 
~~ ‘Finance | ing, 888 feet x 198 feet ; Government Building, covering over 
Of & corporation ance,/ two acres ; the Women’s Pavilion, covering one acre, and 
having power, under the direction of the ¢ — Commis- | the handsomest of the tem yrary structures, with the excep- 
sion, to raise wn millions of dollars mag 1e sale of stock. |tion of the Agricultural Hall ; the Judges’ Hall, an ornate 
The act creating the Bort was approved June Ist, 1872. |two-story structure ; besides several buildings intended for 
Th. third session of the Commission, held = December, | the head-quarters of the representatives of different States 
1872 marked a season of deep discouragement. The progress | and foreign governments. The entire number of buildings 
of che work now necessitated a officers = heavy | on the Exhibition grounds will be not far from 250. The 
= fort area covered by the first five buildings above named is fifty 
es were abundant ; and not a few, well acquainted with the | acres—space ample, it was thought, for all purposes, but so 
of far below the actual amount applied for, that expensive ad- 
Success was wee | ditions will have to be made to receive the overflow. 
of Philadelphia, and the sum of $50,000 was appropriated by 
the city councils for the assistance of the enterprise. Thus 
vided with the sinews of = for the uses of _poraeng the Advisory State Boards, charged with the representation of 
xecutive Committee were ready to = & more active aT | their respective commonwealths and their citizens in the Ex. 
> result Hal hibition, have been officially formed in the following States 
of success were—a y-—lispelled, Territories 
a million dollars were subscribed by Philadelptis, snd short- | 


STATE ACTION, 


ly after the State appropriated a round million for the erec- | Alabama, 
of a permanent Memorial Hall, which, after serving the Arizona, — ~ 
uses of the Exhibition, should remain perpetually as the pro- | a Maseas} Per 
perty of the ,people of the State for their improvement and | Michi. husctta, 
enjoyment. ‘olorado, ic higan, Pennsylvania, 

a the following 22d of February (Washington's Birthday) Island, 
an imposing mass meeting was held in Philadelphia, the ef- I kota, as <sanesese, 
fects of which were most beneficial in stimulating public in- 
terest and securing contributions, more than three million Nebrashe 
dollars having been raised before the next session of the Com- Georgia, ag a 
mission, in May, 1873. About this time inquiries began to Illinois, Nevada, — Terri’y, 
come in from foreign countries ; several State legislatures [ndiana, New-Hampshire, 

owa, New-Jersey, Wyoming. 


passed resolutions commending the celebration and promising 
co-operation ; and sevators and representatives in Congress | 
were instructed to promote al] measures jations 
the Exhibition a success worthy of the nation and the occa. | cost of the Exhibition, or towards the arrangement of collec- 
gion. In the mean time the Executive Committee redoubled | tive displays of their own natural, agricultural, and other re- 
its efforts, appealing to the people at large, to the clergy and Sources : 


The State and city governments named below have made 


religious associations, to scholestic, scientific, industrial, and Philadelphia... ...$1,575,000 Illinois... ........ $10,000 
commercial organizations, to lend a hand. Pennsylvania. .... 1,000,000 Michigan....... = 7,500 

In April, 1873, the organization of the Centennial Board of | U.S. Government. 505,000 Arizona....... ... 5,000 
Finance was completed by the election of a board of twenty-| New-Jersey....... 110,000 Arkansas ‘ 5,000 
five directors, from the holders of Centennial stock, to serve | Massachusetts... .. 50,000 Indiana........... 5,000 
asthe executive arm of the Commission. This placed the | New-York........ 25,000 Kansas....... 5,000 
Exhibition upon a sound business footing, and started the | Connecticut....... 25,000 Montana.......... 5,000 
work upon a new and more vigorous stage of action. Al- | New-Hampshire... 20,000 . Colorado.......... 4,000 
ready specifications had been issued for plans of buildings, | Nevada........... 20,000 Wisconsin........ 3,000 
to be submitted before July 15th, 1873, and the Women's Ohio...... Oqecee . 13,000 Oregon............ 1,000 
Centennial Committee had been officially recognized. Delaware......... 10,000 Minnesota........ x 

At the fourth session of the Commission, May 7th—its | Wilmington, Del.. 5,000 


firs innual mecting—the Executive Committee elected the! Ip other States than those above named, the work of repre- 
Hon _ Aired T. Goshern, of Ohio, Director-General, and by | sentation has been undertaken by duly qualified boards, 
the Commission as whole Mr. Hawley was re-elected Presi-| which are likely to make as creditable displays as those which 
dent. By this time money enough had been subscribed to | have been officially endowed 

assure the success of the enterprise; it remained for the Com- F : 

mission to determine its magnitude and character. The! THE UNITED STATES AS EXHIBITOR. 

grounds set apart for the purposes of the Exhibition were | 
formally transferred, on the 4th of emf from the Fair-| providing for the appointment of a Government Board, 
mount Park Commission to the Centennial Commission, with charged with the duty of contributing to the Centennial Ex- 


uisite for making the appropriations specified, either as contributions to the | 


tatives from each of the executive departments and the 
Suiithsonian Institution, has been duly organized, and an ap- 
propriation of $505,000 placed at its disposal. A handsome 
building, covering over two acres, has been erected north of 
the Machinery Building for the accommodation of the collec- 
tions. The United States Fish Commission will contribute a 
| full and complete display of the means and processes of fish 
and oyster culture, tue food resources of our rivers, lakes, and 
seas, aud other matters within its domain ; and similarly the 
several executive departments of the Government will pre- 
}sent such articles and materials as will best illustrate their 
| functions and modes of working. 

A report of the War Department, describing what has been 
done by its representative, shows that it will require some- 
| thing near 11,000 square feet of space in the Government 
| Building, besides several outside structures. The Engineer 
| Bureau will exhibit maps, charts, and engravings illustrating 
| river and harbor improvements, with models of some of the 
works, engineering machinery, pontoon bridges, and wagon 


trains, siege and mining implements, models of lighthouses, 
ete. The Ordnance Bureau will illustrate the mechanical 
arts pertaining to army operations, and a series of specimens 
| showing the historical development of the various kinds of 
| military material. One of the displays will be a series of fig- 
| ures showing the dress and appearance of the soldier during 
| the Revolutionary period, the War of 1812, the Mexican War, 
the War of the Rebeliion, and at the present time. A com- 
plete set of gun-making machinery will be exhibited in ac- 
tion ; a model of Rock Island arsenal, including shons, officers 
and men’s quarters, etc., with representations of familiar ob- 
jects by which the observer will be enabled to estimate the 
| magnitude of the establishment, will form an interesting po- 
| pular feature, and a number of great guns, some of which 
| are already on the ground, will heighten the effect of the dis- 
| play of small-arms. 
| "The Medical Department will be illustrated by a post hos- 
| pital of twenty-four beds, part of which will be fitted up for 
|actual service. There will also be shown a complete series of 
medical supplies as used in the army, including medicines, 
| medical and surgical instruments, hospital stores, hospital 
clothing, models of barrack hospitals, hospital-cars, steam- 
| boats, ambulances, medicine-wagons, etc. 
| Still more instructive will be the display of the Signal Bu- 
reau, in which will be shown a full telegraphic train of nine 
; wagons and outfit complete, a full assortment of meteorolo- 
| gical instruments, international and cautionary signals, etc., 
| ete., besides the working machinery of the Signal Office. 


| FOREIGN GOVERNMENTS AND THE CENTENNIAL EXHIBITION. 


The foreign governments which have formally accepted the 
| President’s invitation to take part in the International Exhi- 
| bition, and have appointed commissions to superintend the 
| exhibitions of their citizens, are the following : 


Argentine Confede- Great Britain, with Nicaragua, 


| ration, Australia and Ca- Norway, 
| Austria, nada, Orange Free State, 
Belgium, Guatemala and Sal- Persia, 
| Bolivia, vador, Peru, 
| Brazil, Hawaii, Portugal, 
| Chili, Hayti, Russia, 
China, Honduras, Siam, 
| Denmark, Hungary, Spain, 
Ecuador, Italy, Sweden, 
| Egypt, Japan, Tunis, 
France and Algeria, Liberia, Turkey, 
Germany, Mexico, U. 8. of Colombia, 
Netherlands, Venezuela. 


THE GIRARD AVENUE BRIDGE. 


OnE of the main approaches from Philadelphia to the grounds 
and buildings of the International Exhibition is through Gi- 
}rard Avenue, a wide and elegant thoroughfare, which is 

continued over the Schuylkiil River by means of a magnifi- 

cent iron bridge, two perspectives of which we herewith pre- 
sent, of which the largest, page 8, is from our esteemed con- 
temporary Engineering. In future numbers we shall give the 
details of construction, with drawings, and will now only 
| mention that this beautiful structure hax a width of one hun- 
dred feet and five spans, of which three are one hundred and 
ninety seven feet each, and two are one hundred and thirty. 
seven feet each, or eight hundred and sixty-five feet in all. 


'NOTE ON THE METEORIC IRON OF DICKSON 
| COUNTY. 

THE meteorite which forms the subject of this communi- 
cation fell on the first of August, 1885, near Charlotte, Dick- 
son County, Tenn., United States, lat. 36° 15’, long. 87° 22’. 
It fell, during the daytime, in a field where several persons 
were at work, frightening « horse attached to a plough, that 
ran wildly about the field dragging the plough after him It 
struck the ground at the root of a large oak-tree. The sk 
was clear and a noise was heard preceded by « vivid light. It 
is of an elongated kidney shape and remarkably symmetrical 
in form, the metal being bright and almost polished on many 
parts of the surface, and it has remained in this state ever 
since it was discovered, although exposed to atmospheric con- 

| ditions as usually rust and taraish iron ; it is in this respect 
unique among mete ric irons ; it also resists the effects of 
the ordinary vapors of the laboratory. When ‘examined 
| through a lens, the surface is not smooth, but reticulated, By 
| the agency of heat or acid the Widmannstittian figures are 
developed with exquisite beauty. This iron is not absolutely 
compact. Its specific gravity is 7.717. It consists of 


Cobalt. ...... ees oon 72 


Professor Y. Wright obtained the following results in re- 
gard to the gaseous products of this iron : 
Carbon monoxide. ................ sess 15.08 


It is a question of no small importance ina connection with 
the fall of meteoric irons, whether or not they are heated to 
a sufficient degree of intensity to fuse the surface of the 

|metal. The present meteorite would appear to solve this 
question in the negative, for if the surface had been melted, 
the reticulated structure would have disappeared. In the 


In January, 1874, the President issued an executive order, | present case this oxide exists on the edges and between the 


strie, which serves to show that the surface of the iron, 
although not melted, was intensely heated, and preserved from 


appropriate ceremonies. On that occasion, Governor Hart- hibition a collection which should illustrate the workings of | fusion only by the rapid conduction of the heat from the ci 


ranft announced that, in pursuance of the provisions of the the United States Government, its military and naval power, 
act of Congress providing for the International Celebration, | and its natural resources. The 


, composed of represen- 


| cumference to the centre—J. Lawrence Smith, America: 
| Journal of Science and Art, 1875. 


t 

- 

. 
i 
u 
8 
b 
re 
th 
di 
pe 
ol 
| 
R 


January 1, 1876. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1. 


REFRACTING TELESCOPES. 


THE construction of telescopes is, like that of compound 
microscopes, based on the principle, that a lens or concave 


mirror can give an image of any object, which image may | 


then be magnified by a simple or compound lens. ‘The latter, 
being placed near the eye, is called the eye-glass, or ocular, 
while the lens by which the image is formed is called the ob- 
ject-glass, or objective, and in case it is a mirror—the reflector. 

The so-called opera-glass and the simple microscope do not 
fall under this category, as by means of them the object is 
observed directly, without the intervention of any image 
formed. 

This image is in a telescope formed.near the so-called 
focus of the objective. ‘This focus is easiest found when hold- 
ing the lens in sunlight, and trying by experiment at what 
distance from the lens the smallest luminous spot is formed ; 


FIG. 2. FIG. 1. 
if the lens is not very small, not less than, say, two or three 
inches in diameter, the heat in this spot will be so great as to 


| greater than the distance of the objects, bat then the image 
will be also in proportion surpassing the size of the object. 
This is the case in the compound microscope when a small 
object is placed near the objective, and an enlarged image 
is formed inside the tube, which is then further magnified by 
ithe eye-gluss. Jn the telescope, on the contrary, a small 
| image is formed from a very distant object, and this is also 
| enlarged by the eye-piece ; and it is therefore evident that it 
| is not an easy matter to give telescopes a magnifying power 
/equal to that of the best microscopes, but then the objects 
jcontemplated by the former are as remarkable for their 
gigantic size as those contemplated by the laiter for their 
minuteness. 

The formation of the image of_a distant object in the focus 
of a lens is represented in our first figure, where 00 is the ob- 
ject, 7/ the lens, and ¢¢ the image; when tracing the rays as 
they pass through the lens, indicated by lines in the figure, it 
will be seen that all the rays proceeding from any part of the 
object at the right side, by the refractive power of the lens 
| converge in the image at the left side, and vice versa ; while 
‘the rays proceeding from the centre of the object converge 
also in the centre of the image, This shows why the image 

is always inverted in both directions, up and down, right 


and left ; and this is seen in the compound microscope, aud | 


in the so-called night-glass, or astronomical telescope, where 
it is not necessary to adopt extra arrangements to correct 
this inversion, but in the ordinary field telescope it is correct 
ed by an eye-piece of peculiar construction, the result of years 
of labor enlightened by theory as well as practice. This 
eye-piece we will describe in detail. 

A rough section of a complete telescope is represented in 


| FIG. 3. 


| Fig. 2. aa is the object-glass, or objective, and as upon this 
the value of the instrument chiefly depends, an almost in- 
credible amount of labor has been spent in its perfection. A 
biconvex lens as represented in Fig. 1 gives a very imperfect 
imege, while a plane convex one acts much better; but the 
principal defect of the images was found to be a false color- 
ing on all their edges, caused by the prismatic diffraction of 
the glass of which the lens is made. Reflectors being free 
from this fault, the old astronomical telescopes were all reflect. 
ing ones, but since the means were discov- 
ered to correct this false coloring in glass 
lenses, the retracting telescopes have been 
brought to 4 high degree of perfection, 
being subject to less loss of light than is 
the case with reflectors, wherefore glass 
gives clearer images, The manner in which 
this is accomplished is to make the objec- 
tive of two or three lenses of different kinds 
of glass, and in this way to obtain a so- 
called achromatic, that means colorless, 
objective, the theory of which we will ex- 
plain on a future occasion. The two kinds 
of glass mostly used for this purpose are 
the so-called crown and flint glasses. The 
first is a glass, usually of a slightly green- 
ish color, containing no lead, and therefore 
of light specific gravity ; the latter is per- 
fectly colorless and contains much lead, 
and is therefore comparatively very heavy. 
In our second figure, the crown glass, C, in 
the objective is represented by the shaded 
lenticular form in top ; the flint, ¢, which is 
just under it, is not shaded, and has a con- 
cave surface fitting in the concave surface 
of the crown-glass lenses, while its other 
side is perfectly flat. So the convex crown 
glass is outside, and the plano-concave flint 
always inside, the telescope, and we have 
often seen such instruments which had be- 
come very unsatisfactory, defective, and 
even utterly worthless for use when, after 
cleaning them, the glasses had been placed 
in them reversed. So much for advice in 


their use. 
the objec- 


The inverted image formed 
tive, aa, in or near its focus under the tube 
is seen at r, when, by the proper combina- 
tion of three intermediate lenses, g, ¢ and 
k, and the diaphragm h, the inverted image 
is reinverted at ¢, and seen in the eye-glass, 
m, by the eye in 0. 

The importance and perfection of this 
arrangement induce us to give a separate detailed representa- 
, tions of the same in Figs. 3 and 4, Fig. 3 representing the 
way in which the rays pass through the lenses and invert the 
image, and Fig. 4 the practical way in which the lenses are 
mounted in their brass cells and tubes. 

The ocular is in fact a compound microscope, of which, 
however, the objective, seen at the left, is much weaker, that 
means of longer focus, than is the case with ordinary com- 
pound microscopes. Originally this eye-piece was made of 
three lenses, r, s, and ¢, Fig. 3, and was thus first made by 
Rheita, but later the lens 7” was added, which improved the 

urity ofithe image, «’ b’, very much, and they are now most- 
| ly all made after that pattern. 
| The image ab formed by the objective beyond which is not 
| seen in Fig. 3, is within the focal distance of the first lens, 7, 
|so that the rays proceeding from any point of the same 
| diverge ; the bundles of rays intersect the axis of the instru- 


set combustible bodies cn fire, melt metals, etc. ; and when | ment and find the second lens, 7’, which makes them nearly 
the lens is very large, say one foot or so in diameter, it is | or entirely parallel, when the third lens, s, brings them to an 
one of the most powerful means to produce a degree of heat image, a”b’, which is not inverted, and seen by the eye at the 
oguuadng that of any ordinary flame. | right through the lens ¢. , 

he round luminous spot is in fact only an image of the! Fig. 4 wives a clear idea of the best practical way to com- 
sun, as may be 
with other distant objects ; for instance, luminous clouds | fitted in two narrower short tubes, each containing two 
when in place of the color image, an image of the clouds will | lenses, and diaphragm between them ; the first diaphragm is 


seen when repeating the same experiment | bine the lenses: At each end of the exterior brass tube are | cy 


be visible in the focus. 

Experience proves that for a biconvex lens (that is, one 
round on both sides) of ordinary glass this focus is in about 
the centre of the curve, while for a plane convex lens (that is, 
one of which one side is flat and the other round) the focal 
distance is twice as large, thus equal to the diameter of the 
sphere of which the convex side is a part. 

These distances are, however, subject to a variation, de- 
pending on the quality of the glass and the distance of the 


| very small, and corresponds with the spot between the lenses 
|r and 7’, Fig. 3, where the rays cross without forming an 


image ; the second diaphragm, with large opening next to the | 
eye-glass, corresponds with the spot where the upright p 


image a’ b’ is formed. This whole tube is then made to fit 


| into the narrowest end, ¢ ¢, of the telescope, Fig. 2, in which 


it slides, for adjusting it so that the image of the objective 


| falls at the proper distance in front of the system of lenses, | 
| when the inverted image r, by the intervention of the lenses 


object : when the objects are nearer, the distance at which |g, diaphragm h, additional lens é, and lens &, will be reinvert- 
their image is formed is greater ; and when the objects are | ed in ¢, and seen through the lens m, by the eye in 9, appa- 
near enough, the image may be formed at a distance | rently as large as represented in p p. 


Since optics has been elevated to a positive mathematical 
, science, the curvatures and distances required are all sabject 
of rigid calculation ; but before that time, and even later, by 
those ignorant of mathematics the amount of empirical 
labor spent in this direction is something startling. We 
have in our possession an old and very telescope, having 
an objective made of three lenses of three different kinds o 
|glass, while the eye-piece consists of five lenses differently 
b= ga from those here represented, but not superior for 

t. 


VARIATION IN MUSCULAR STRENGTH. 


THE strength of the muscle is the maximum weight which 
it is capable of lifting at a single impulse, It is practically 
impossible to measure this strength directly, as it necessitates 
several trials, during which the muscle Loudeses fatigued. 
It may, however, be determined indirectly. 

The evidence of variation in muscular strength from day 
to day is seen in the variation in the amount of work done 
by the muscle before exhaustion. Here are* presented three 
series of experiments upon the right arms of the author and 
a former pupil. 
| ‘The first series consisted in finding the maximum pull 
which the muscle could exert upon the spring of a dynamo- 
meter, The arm was stretched horizontally, grasping the 
hook of the dynamometer ; the palm of the hand being down- 
ward, the pull was exerted upward, The arm moves in the 
vertical plane which marks an angle of 45 degrees with the 
transverse plane. In this case, part of the work of the mus- 
cles consists in moving the hook of the dynamometer over a 
certain space, 7, under a constantly increasing strain, P. The 
rest of the work done consists in sustaining the strain, P, and 
the fatigue caused is due wholly to molecular motions in the 
muscle itself. It has been proposed to call the former “‘ dy. 
namical,” the latter “ statical,” work. 


D=/'P.dz, oras P 


where ¢ is the tension of the dynamometer spring when #@ = 
unity, 


D= | erdr= +e”. 
Or, between the limits, r—o and r=P, 
P, 
D=5,° (1) 


In like manner the statical work, 8, is 
S=/ Pat, or as P=c’t, 
where c’ is the value of P when ¢ is the unity, 


5, Obs 
S= | c’tdt= 
Or, betwoen the limits, and 


s—P?. (2) 


|The value of D is measured in kilogram-metres ; the value 
| of 8S is measured in kilogram-seconds, It will be admitted 
| that the statical work of holding a weight w. kilos. upon the 
outstretched arm is equivalent to the dynamical work of lift- 
| ing w. kilos, through a certain space, Calling the total work 
, we shall have, 


W=D+k8. (8) 


It is proposed to call & the dynamical equivalent of the sta- 
tical work. 

The second series of experiments consieted in finding the 
dynamical work done before exhaustion, in Nfting a weight 
of 5.0 kilograms through a height of 0.7 pastoen in 1.25 se- 


conds. 

The third series was made wich a view of finding the re- 
lation of strength to statice] work of exhaustion, e sta- 
tical wogk consisted in holding a weight of 5.0 kilograms 
| upon the horizoncal arm. 

Two important results follow from this investigation : 

ist. After the relation of the strength of a muscle to the 
dynamical work of exhaustion has been determined, the 
strength at any time will be most accurately determined by 
measuring the dynamical work of exhaustion. On days 
when from any cause the muscles are temporarily weak, t 
strength, as determined by the dynamometer and the work 
of exhaustion with very heavy weights, is less. 

2Qdly. The coefficient of muscular power per square cen- 
timetre of section of muscle is a quality which varies greatly 
with different muscles and with the same muscle at different 
times ; or, in others, the work which a muscle can perform 
depends not only upon its size, but also upon its quality. 
Muscles which are seldom called into action have not the 
same contracting power as those which are daily used.—F¥, Z. 
Nipher, American Journal of Science, 1875. 


NEW STEAM STREET-CAR. 


A TRIAL was recently made, in West-Philadelphia, of a 
| steam street-car, built at the Baldwin Locomotive Works. 
|The engines consist of two 6 x 10 inch cylinders, which are 
attached to an inverted cast-iron bed-plate bolted to the 
bottom of the car. The cylinders are placed near the centre 
of the car and in front of the rear axle, and are connected to 
cranks on the front axle. The latter has both inside and out- 
|side bearings. The inside bearings, or rather the jaws for 
{these bearings, are cast on the 4 referred to. The 
valve gearing is of the usual shifting-link pattern. The ex- 
haust steam is carried through a system of pipes before it 
escapes, so that it is partly condensed ; and, although not 
entirely noiseless, it does not produce the distinct puffing 
sound always heard when steam escapes directly from the 
linders. 
The boiler is of the vertical t hi 
in diameter, and is made of steel } inch thick. The tubes are 
1} inch in diameter and 48 inches long, and the fire-box is 
22 inches high. The boiler is placed on the front platform 
and let into the front of the car, so that only one half of it 
rojects outside. It is very neatly cased up so af not to be 
at all visible from the inside. It is covered with f#lhone inch 
| thick, then with pine boards } inch thick, and outsid@of that 
| with walnut, also } inch thick. 
The car is of the usual pattern, with a body 16 feet long, 
and with four 80-inch wheels, only one pair of which is driven 
| by the engines. 

The experiments with the car and engine have been very 
satisfactory, 


, 6 feet high and 36 inches» 
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AMONG the recreations of winter, 
few are more enjoyable or exciting 
than ice-boat sailing. 

The vicinity of New-York presents 
especial opportunities for the sport. 
At a point thirty miles above this 
city, the Hudson River, by the Ist of 
January, is almost invariably frozen, 
and an unbroken sheet of solid ice 
extends northward for a hundred 
miles, having a width of from one 
to two miles. 

The centre of activity for ice-boat- 
ing is at Poughkeepsie, a- beautiful 
city which crowns the high, sloping 
banks of the river on the east, dis- 
tant seventy-five miles north of the 
metropolis 

The tracks of the New-York Cen- 
tral and Hudson River Railway skirt 
the easterly shore of the river, built 
for long stretches upon walls of ma- 
sonry that rise directly from the wa- 
ter. Many are the contests that 
take place. between the railway- 
trains and the ice-boats. They 
sometimes race for miles, side b 
side, in close juxtaposition, and, 
when the wind is fresh, in the right 
direction, the boats easily outstrip 
the trains, and shoot far ahead, 
amid the waving of handkerchiefs 
and the resounding cheers of the 
car passengers, who lean from the 
win lows, throng the platforms, and 
exhibit the wildest enthusiasm. 

The velocity of the cars o: this 
road rarely exceeds thirty-five miies 
per hour, but ihe ice-boats often 
move at the rate of from forty to six- 
ty miles av hour. 

We are indebted to Messrs. Slee 
Brothers, the well-known photogra- 
phers, of Poughkeepsie, N. Y., for 
several admirable views of ice-boats. 
One of these, which is a picture of 
the celebrated ice-boat Haze, forms 
the subject of our illustration, Fig. 1, 

The owner of this remarkable 
craft is Aaron Innis, Evq., of Pough- 
keepsie, vice-commodore of the 
Poughkeepsie Ice-Yacht Club. He 
gives us the following interesting 
account of her performances, show- 
ing that on some occasions she has 
made two miles in a minute, being 
at a rate of one hundred and twenty 
miles an hour. But the fastest re- 
cord of the Heze for longer distances 
is nine miles in seven minutes, or at 
the rate of seventy-seven miles an 
hour. The owner says: 

“The Haze was launched on the 8th of January, 1872. 
During that winter was the winner of five regattas out of 
six, taking two silver cups, one silver pitcher, and one pen- 
nant twice. Her fastest known time was nine miles in seven 
minutes, 77 miles per hour. I have often made fast time, but 
did not have the opportunity to estimate it—sometimes mak. 
ing spurts of two miles in a minute, Have no way of es- 
timating the velocity of the wind. The greatest speed is made 
with wind on the beam—that is, at this place (Poughkeepsie) 
—having the wind from the west, so that you can lay your 
course either north or south to any given point. No great 
speed can be attained going before the wind, as we have to 
tack away from the wind, as well as against it, or otherwise 
we would ran out of the breeze.” 

Referring again to Fig. 1, the boat seen in the distance is a 
new craft, named the “ Teicke,” the largest, and supposed to be 
the fastest of any ice-boat in the world. She is expected to 
make some decisive tests of her speed this season. ‘This boat | 


is owned by the Commodore of the Poughkeepsie Ice-Yacht | 
‘ 


Vi 
LV 
Y 
by 


ICE SAILING BOATS, THEIR CONSTRUCTION AND MANAGEMENT. 
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Fie. 1.-—ICE-BOATS, THE “HAZE” AND THE “ICICLE.” 


Club, John A. Roosev<lt, Esq. We hope to give detail draw- 
ings of her construction in a future number of the SupPLeE- 
MENT. ‘The following are her principal dimensions : 

Her total length is 68 ft. The frame-work is 32 ft. in length 
from mast-step to rudder-post. Width of frame, 6 ft.; dis- 
tance between runners, 26 ft.; length of forward runners, 7 
ft. 6 in.; leigth of bowsprit, 25 ft.; length of boom, 43 ft.; 
length of mast, 32 ft.; carries 1071 sq. ft. of canvas, No. 7! 
duck, single bited. 

Mr. H. A. Horsfall, M.E., of Poughkeepsie, furnishes the 
following information, together with the drawings shown in 
Figs, 2, 3, and 4: 

CONSTRUCTION OF ICE-BOATS. 


The accompanying figures, 2, 3, 4, represent an ice-boat as 
now built, and are safficienfly clear to need but few words 
of explanation. 

The body or boat proper is made up of three principal 
parts, the keel or centre timber, and two side timbers. The 
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Fie, 2.—ICE-BOAT CONSTRUCTION—PERSPECTIVE. 


keel is 24 feet 6 in. long, 3- in. 
wide, and 9 in.deep. The two side 
timbers are each 2} in. wide and 4 
in. deep. They are joined at the 
stern to a semicircle of 15 in. radius, 
and at the mast by means of a curv- 
ed plank 12 in. wide, 3 in. deep, and 
7 ft. 4 in. long, which is bolted to 
them. 

The runner-plank to which the 
two forward runners are bolted, and 
which is bolted to the under side of 
the side timbers and running under 
the keel, which projects about an 
inch below the side timbers. 

The runners are three in number, 
two forward and one aft (called the 
rudder), are made of 2 in. plank, and 
have steel shoes bolted to them by 
means of bolts tapped into the shoe 
and running through the wood, hav- 
ing their heads countersunk therein 
so as to be flush. The shoes are 
fastened by 53 in. bolts tapped into 
them ; they are ground on the run- 
ning edge to an angle of 90°, and 
are 1} in. deep. 

The after-runner, or rudder, is 
smaller than the forward ones, and 
is fastened to a rudder-post, which 
passes through the keel and termi- 
nates in a tiller, 2 ft. 8 in. long, by 
which the boat is steered. 

The body is planked on the under 
side with inch boards for a distance 
of about 7 ft. from the after-end. 
(See Fig. 1.) 

The mast is 20 ft. high, 5 in. in 
diameter at the foot and 34 in. at the 
top, and has a top-mast fixed into the 
top 3 ft. long, 2 in. in diameter at 
the large and 1 in. at the small end. 

The bowsprit is 16 ft. long, 6 in. 
deep at the widest part and 3} at the 
ends, and is 3 in. wide on the bot- 
tom, bevelling to 2 in. on the top. It 
is fastened to the keel by means of 
an iron band # in. wide, and also by 
a bolt running through both. 

The boom is 29 ft. long, 44 in. in 
diameter in the centre, and 2} in. at 
the ends. It is fastened aft of the 
mast by meansof an eye and a sta- 


ple. 

The jib-boom is 15 ft. 3 in. long, 
24 in. in diameter at the centre, and 
2 in. at the ends, and is fastened to 
the forward end of the bowsprit. 

The gaff is 8 ft. 9 in. long, 2 in. in 
diameter, and has the jaws made to 
an angle, so that they set square 
across the mast. 

The sails are two in number, the mainsail and the jib. 
The mainsail has the following dimensions: hoist, 14 ft. 6 in.; 
foot, 28 ft.; head, 8 ft.; leach, 28 ft.; the lift of the mainsail 
at the end of the boom is 1 ft. 6 in. 

The dimensions of the jib are as follows: hoist, 15 ft.; 
foot, 144 ft.; leach, 22 ft., and it has a lift of 1 ft. 

The other measurements pertaining to the size of the boat 
may be obtained from the drawings, which are drawn to a 
scale. The measurements (altered but little) were obtained 
from an ice-boat which was in use last winter, and consider- 
ed to be one of the best in the fleet. These proportions can 
be reduced proportionally, to form a boat of a smaller class. 

The rigging is of 4in, round iron and wire rope. 


ORGANIZATION OF ICE-BOAT CLUBS AND MANAGEMENT OF 
BOATS. 


We give herewith the laws and rules of the club above 
referred to as good examples, based on extensive experience : 
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at the first regular meeting of the Club, when they shall be 
voted for. 

IX. The members of this Club shall be divided into three 
classes, Active, Non-Active,and Honorary. Active members 
shall be owners or part owners of ice-yachts. Non-Active 
members shall have the right of voting and holding office 
the same as Active members. Honorary members shall be 
exempt from dues, but shall not be entitled to vote. 

~ A — for the transaction of business at a general 

or special meeting shall consist of not less than five members 

save for election of officers, when it shall consist of not less 

pera seven members, The majority vote in all cases shall 
ecide. 

XI. There shall be two general meetings held during each 
season. 

XII. At the first general meeting of each year there shall 
be elected three members, not being owners of ice-yachts, to 
serve as a Regatta Committee, who shall have power to fill 
vacancies which may occur in their number and to appoint 
sub-committees. 

XIII. This Constitution may be amended at any meeting ; 
but no amendment so passed shall be valid until approved at 
a subsequent meeting. 


BY-LAWS, 


I. Each member on his election shall pay the sum of five 
dollars. Each subsequent annual payment shall be five dol- 
lars for active and non-active members, and shall become due 
at the first general meeting of the season. At the last gene- 
ral meeting of the season the Treasurer ‘shall furnish the 
Secretary with a list of the names of the members whose 
dues for the season remain unpaid. The names of such 
members shall be read by the Secretary, and they shall 
be considered as having forfeited their semnbensiiie. and 

their names shall be strick- 
en from the list of members, 
i] No member shall be entitled 
to any privileges of the 
| Club until his dues are 
id. 
Il. The two general meet- 


ings required by the Consti- 
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Fie. 3.—ICE-BOAT CONSTRUCTION—ELEVATION. 
CONSTITUTION, 


I. The officers of the Club shall consist of a Commodore, 
Vice-Commodore, Secretary and Treasurer. 

Il. The annual election of officers shall take place at the 
first general meeting in each season, and said election shell 
be by ballot only. 

Each officer shall be elected on separate ballot, and shall 
hold office until the adjournment of the first general meeting 
of the following season. Vacancies may be filled by election 
at any general or special meeting. 

IIL. It shall be the duty of the Commodore to take com- 
mand of the squadron, to preside at all meetings, and to en- 
force the laws and regulations rigidly. He may call a special 
meeting of the Club at his pleasure, and he shall do so at the 
request of the representatives of three ice-yachts. 


tution shall be as follows: 
the first on the first Wednes- 


Fic. 4.—ICE-BOAT CONSTRUCTION—PLAN. 


IV. It shall be the duty of the Vice-Commodore to assist 
the Commodore in the discharge of his duties, and in his ab- 
sence to officiate in his stead. 

V. It shall be the duty of the Secretary to keep a true re- 
cord of the proceedings of all meetings of this Club in a book 
provided for that purpose, 

To keep & correct roll of all members. 

To keep a correct list of the name and ownership of each 
ice-yacht enrolled in the Club. 

To file all documents, records, proxies, reports, and com- 
munications connected with the business of the Club. 

To notify each member-elect of his election, and upon his 
becoming a member furnish him with a copy of this book. 

To have books printed as provided in the By-Laws. 

To notify each member of every meeting. 

In case of inability to attend any meeting, he shall cause 
the necessary books and papers to be conveyed to the place 
of 

VI. It shall be the duty of the Treasurer to receive all mo- 
neys due the Club, and to pay all btils contracted by it from 
any moneys of the Club, keeping a correct account of the 
same in a book provided for that purpose. To make a re- 
port at the first meeting in each season of all his receipts and 
disbursements, and of the amounts of moneys then remain- 
ing in his hands. To notify the Secretary of all members in 
arrears on the Ist day of January of each season. He shall 
have the custody of the funds of the Club. 

VIL. All voting to be by ballot or viva voce, at the option of 
the Commodore or presiding officer. 

VIII. The names of all candidates for membership shall be 
handed to the Secretary in writing and be proposed by him 


day of December, or at the 

J option of the Commodore , 
and the last on the first 
Wednesday of March follow- 
ing, or at the option of the 
Commodore. 

III. Notice’shall be sent or given to every member of the 
general meeting at least one day before such meeting; 
and of all special meetings and of the purposes for which 
they are called. 

The business of any special meeting shall be strictly 
* confined to the purpose for which it was called, 

IV. At ail meetings an ice-yacht must be represented by 
its owner, or by one of its owners (if there be more than 
one), all of whom must be members of the Club, or by any 
member who has a written authority from the owner or 


owners to represent the same, such authority to be given 
for a specified meeting, and to be valid for that meeting 
only ; and no member shall be permitted to vote upon more 
than one proxy. 

VI. The distinguishing signal of the Club shall be a 


inted burgee, scarlet field, without device ; its width be- 
one half its length. 

II. The Commodore’s ice-yacht when sailing shall wear 
a broad pennant, blue field, without device. 

VIII. All the ice-yachts when in “4 adron or regatta 
shall wear the Club signal at the peak. If an ensign is 
hoisted, the signal under the ensign. 

IX. In the event of the absence of the Commodore and 
Vice-Commodore, the oldest member of the Club, being at 
the time an ice-yacht owner, shall be considered the senior 
officer and acting Commodore. In case of resignat: .n and 
re-election, the date of membership to commence from the 
time of re-election. Each member to be assigned a num- 
ber in conformity thereto. 

X. Each member, upon buying or selling an ice-yacht, or 
upon changing the name, shall give notice of the same to 
the Secretary. No ice-yacht which is not registered on the 
Club record in the name of her owner or owners shall be en- 
titled to representation in the Club. 

XI. It shall be the duty of the Regatta Committee to make 
arrangements for, act as judges in, and take charge of all re- 

attas and match races sailed under the direction of this 

lub. 

XII. There shall be an Annual Regatta during each sea- 
son, to be held at such time as the Committee may direct; 
the course to be not less than eight miles. 

The Regatta for the Ladies’ Pennant to be sailed each year 
on a different day from that of the Annual Regatta, and to 
be competed for only by the ice-yachts of this Club, and held 
by each winning ice-yacht from year to year as the champion 
pennant of the Club. 

The Reyatta for the Poughkeepsie Challenge Pennant, open 
to all Hudson River Ice-Yacht Clubs as against our own, the 
winning ice-yacht or club to hold it over one season, to be 
sailed for the subsequent season, and to be held by each win- 
ner under trust. 

XIII. In case of any occurrence injurious to the welfare of 
the Club, the name or names of any member or members im- 

licated therein may be removed from the list of members 
oe a vote of two-thirds of those present at anv general or 
special mecting. 

XIV. There shall be printed under the direction of the 
Secretary, and at such intervals as the Club may decide, 
books for the use of each member, containing the Constita- 
tion, By-Laws, and Sailing Regulations of the Club, together 
with a list of all the members, specifying names, addresses, 
numbers, and dates of their respective admissions, and also 
a list of the ice-yachts belonging to the Club, with their 
ownership. 

XV. These By-Laws may be amended at any general or 
special meeting. 

SAILING REGULATIONS. 


I. If any my eae be made with regard to the sailing of 
any ice-yacht in a race, such objection must be made in writ- 
ing to the Regatta Committee at least one hour before a re- 
gatta. 

Il. No ice-yacht can be entered for a regatta unless her 
ownership is on record with the Secretary. 

III. An ice-yacht age any mark, boat or buoy, used 
to mark out the course, shall forfeit all claim to the prize, 
except as in case specified in Rule VI. 

IV, Ice-yachts on the port tack must give way to those om 
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the starboard tack ; and in all cases when a doubt of the pos- 


| into the lake ; but when the bank had attained a respectable 


sibility of the ice-yacht on the port tack weathering the one | height, the whole suddenly slid out into the deep water of 
on the starboard tack shall exist, the ice-yacht on the port) the lake and disappeared. All attempts to anchor the fili 
tack shall give way; or if the other ice-yacht keeps her | failed, and, as a final resort, the rock-cutting had to be made | 


THE LEGAL LIABILITIES OF TELEGRAPH 
OPERATORS. 


Ir is desirable in every business that each individual em. 
ployed should be fully aware of the responsibilities, etc., 


course and runs into her, the owner of the ice-yacht on the 
port tack, not complying with this rule, shall be compelled 
to pay for all damages that may occur, and forfeit his claim 
to the prize. 

V. Any ice-yacht purposely bearing away or altering her 
course to leeward, ani thereby compelling another ice-yacht 
to bear away to avoic. # collision, shall forfeit all claim to 
the prize, and pay all damages that may ensue, unless when 
two ice-yachts are approaching the windward shore, a buoy 
or stake-boat together with a free wind, and so close togeth- 
er that the weataermost can not bear away clear of the lee- 
wardmost, and by standing further on would be in danger of 
running on shore, or touching a buoy or stake-boat, then such 
leewardmost ice-yacht, on being requested to bear away, is 
immediately to comply, and will forfeit all claim to the 

rize by not doing so. The weathermost ice-yacht must, 
orl f bear away as soon as the one she hails,if she can 
do s0 without coming into contact. 

Vi. When rounding a mark, boat or buoy, the ice-yacht 
nearest thereto is to be considered the headmost ice-yacht ; 
and should any other ice-yacht in the race compel the ice- 
yacht which is nearest to any mark, boat or buoy, to touch 
said mark or buoy, the ice-yacht so compelling her shall for- 
feit all claim to the prize, her owner shall pay all damage 


that may occur,and the ice-yacht so compelled to touch a} 


mark, boat or buoy, shall not suffer any penalty for such con- 
tact. 

VII. Ice-yachts going free must invariably give way for 
those by the wind on either tack. 

VIII. When two ice-yachts (by the wind) are approaching 
the shore, a mark, boat, or buoy together, and so close to 


after all. The cost of this fourteen miles was enormous, and 
must have made a large fraction of the entire cost of the 
‘road, North of this section the road skirts around the foot 
lof the Trembleau Mountain to Port Kent, near which place 
| some trouble was experienced in filling through the marshes. 
| Thence it runs northward by a comparatively easy line along 


the level shore of the lake to Plattsburg, whence the old | 


road continues it to the Canada line, From West Chazy, 
north of Plattsburg, a line has been surveyed to Rous:’s 


connections at both with branches of the Grand Trunk lead- 
ing to Montreal. 


The cost of the whole road, with the Lake George Branch | 


of four miles, is said to have been $7,000,000, which, if it | 
| error 


includes the purchase of the oid road, would make about 
$60,000 per mile. Of this amount $234,000 only were contri- 
buted by the towns along the line ; $4,000,000 were raised by 
| the sale of first-mortgage bonds in England, where, with the 
}indorsement of the Delaware and Hudson Canal Company, 
they found a ready market, and the balance was contributed 
| by the same company, which holds a large and controlling 
| interest in the New-York and Canada stock. The road will 
| be worked by that company as an extension of the leased 


| that not more than one fourth of the 


which attach to his position, and the exact relation which he 
| bears to his employers. This is more especially to be desired 
where the employer is a corporation. It is peculiarly appli- 


| eable to the telegraphic corporations, and it is somewhat re- 


markable that a matter of such moment and importance to the 
fraternity has not heretofore engaged the attention of tele- 
graphic journals. We have but little hesitation in stating 
employees of the tele- 


Point, which, if built, will give the road two termini, with graph companies have a definite idea of their liabilities for the 


errors which are constantly occurring and which are unavoida- 
ble, as human nature is prone to err, and a telegraph operator is 
only human. For years past it has been the custom of the Wes- 
tern Union Company to hold operators between whom an 
is located responsible for the tolls, or other damages, 
claimed by the public from the company, and, having the 
power to withhold from said operators’ monthly pittance the 
amount claimed (of course, this is in cases where the damages 
are not great), the operate calmly submits to this extortion, 
as he has no alternative, and, though mentally cursing his 
luck, lets the matter drop. The company, being almost the 


| only one in the country, holds the reins of power, and if an 


operator is disposed to “‘ kick” with prodigious earnestness 


‘against the extortion, he quickly discovers that he must sub- 
‘side, for *‘ his place can easily be filled, you know.” 

We would call the attention of our brothers—the telegra- 
phic fraternity—to a few interesting facts on this subject, 
viewed from a legal stand-point. In the first place, no corpo- 
ration can hold its employees responsible for its failure to per- 


| Rensselaer and Saratoga line. 

In connection with that line and the Hudson River Rail- 
road, the New-York and Canada forms a route from New-York | 
{to Montreal much more direct than that through Vermont 
and up the eastern side of Lake Champlaia. Indeed it is not 

very far from un air-line, the only deviation of consequence 


being the detour by Saratoga, and even that will be done | 


away with by the new cut-off or loop-line following the Hud- 


son from Méchanicsville to Fort Edward, which will probably 
be built next year. There will then be, as indeed there is 
now, no line approaching it in directness, and none surpass- 
ing it in excellence of road and equipment. The road will | 
probably be able to secure a very large share of the traffic | 
| between New-York and Montreal, which is a considerable | 
passenger, but not a heavy freight, traffic, and it will also 
rave a share of the heavy summer passenger travel to Lake 
Champlain and Lake George, though mucb of this, as well as | 


IX. Unfair pushing is strictly forbidden in any race fora 
| of the local business of.the lake towns, will doubtless con- 
The Delaware and 


prize, and any ice-yacht infringing ~ this rule in the 
opinion of the Regatta Committee, shall forfeit all claim to | tinue to go by steamboat in the season. 
the prize. | Hudson Company probab'y expects to open up a new outlet for 
X. Any ice-yacht increasing or diminishing ballast during | its coal business in the supply of fuel to the cities of Mon- 
arace will forfeit all claim to the prize. treal and Quebec and the towns of the lower province, and 
XL. In case the distance assigned for the race shall not moreover to develop a considerable traffic with the iron 
have been 
be repeated at such time as the Regatta Committee may ap- | and furnaces of Northern New-York. Already there has 
point. If any iee-yacht, however, shall perform the distance | been some development of the Champlain iron region, and of 
in the time specified, the race shall be considered made, and | the mines lying back of Crown Point, which are »mong the 
the prize or prizes awarded. best in the world ; and it is probable that a profitable traffic 
XU. The Regatta Committee shall have full power to de- | may be built up in the carriage of coal and supplies to, and | 
cide all questions that may arise in the sailing of the Regat- | ore and iron from, this district, though there is a cheap water 
tas, and also to exclude all ice-yachts which by their deci-| route open to most of it. All of the company’s leases and | 
sion have violated any rule of the Club. There shall be no! extensions have been made, more or less directly, with the | 
appeal from the decision of this Committee. | object of increasing its coal trade, and it is not likely that this | 
XIlf, The ice-yachting season shall be computed as begin- is an exception. —Railroad Gazette. 
ning on the 1st of December, and terminating on the Ist of | 
Aprii following. 
XIV. These Sailing Regulations may be amended at any | 
general or special meeting. 


each other that the leewardmost one can not tack clear of the 
weathermost one, and by standing further on would be in 
danger of running vn shore, or touching a mark, boat or 
buoy, such weathermost ice-yacht, on being requested to put 
about, is immediately to comply, and will forfeit all claim to 
& prize for not doing so. The leewardmost ice-yacht must, 
however, tack at the same time as the one she hails, if she 
ean do so without coming into contact. 


NEW TELEGRAPHIC LIGHTNING-PROTECTOR. 


THE most convenient position for the protector is near the 
batteries, so that the lineman, who looks after them, can at 
the same time see that it is in good working order. 


OPENING OF A NEW RAILWAY LINE BETWEEN | 
NEW-YORK AND CANADA. 


AN excursion-train passed over the just-completed New- 
York and Canada Railroad two weeks ago, and regular 
through passenger and freight trains began to ran November 
29th from Whitehall to the Canada line, whence they pass to 
Aontreal on the Province Line Branch of the Grand ‘Trunk. 
The whole length of the new line from Whitehall at the | 
southern extremity of Lake Champlain to Province Line is 
114 miles, and it follows pretty closely the western shore of 
Lake Champlain for the whole distance. It is now about three 
years and a half since the contract was let, and, with the 
exception of a little delay caused by failure of contractors, 
the work has been steadily in progress. Though the present 
company is but four years old, the idea of the road is an old 
ene ; and, in fact, its construction was actually begun several 

ears before by two companies, the Whitehall and Platts. 
arg, which began its work from the end of a branch of the 
Ratiand road, near Ticonderoga, and completed it to Port 
Henry, seventeen miles northward, and which had intended 
to join with the Montreal and Plattsburg, which had built, | 
as long as 1852, from Province Line southward twenty- | 
three miles to Plattsburg, and then turned west of south, 
from the lake, and built twenty miles further to the Au Sable 
River. There both companies stopped, and for a time the 
roject seemed dead. In 1871, however, the New-York and | 


To the two sides of a cast-iron box, b b b, about 10 centime- 


rformed in the time specified, the Regatta shall | region lying to the west of the Lake Champlain and the mines | 


form what it receives compensation for performing, for, it 
must be borne in mind, an operator is a minute portion of a 
huge machine, to be used in his particular capacity wher- 
ever the company may desire. For his services he receives, 
or engages to receive, a stipulated salary; if he fails, in the 
eyes of his’superiors, to render complete satisfaction, he is dis- 
charged, and another machine put in his place at the will of 
the company. They can not hold the machine responsible for 
any error of whatever nature, 

Second. The company proposes to the public for a certain 
remuneration to perform certain things, and of course as- 
sume all the attendant risks of ‘ bulls” or delays of any na- 
ture. ‘The operator has no share in the transaction, either di- 


| rectly or indirectly, and it is not just that he should be com- 


pelled to assume risk for which his employer is paid. 

When an employee receipts a voucher for $100 fora month's 
services and receives in‘cash only $75, because he has been 
so unfortunate as to become involved in some bull, he is, legal- 
ly viewing the case, being imposed upon in that he does not 
receive the stipulated amount due him for services rendered. 

It would be advisable, in our opinion, for all operators in 
the service of the company to make notes of the amounts 
docked from their salaries on account of errors, with nature, 
time, and locality of the errors, and, when circumstances may 
permit, present the bill to the company ; and should the pay- 
ment be refused, they can recover the full amount, with in- 
terest, in a suit at law. It would be weil also to pay only 
under protest amounts charged for errors, be they ** bullea 
checks” or errors of any other nature.—The Electric, 


TELEGRAPHIC LITIGATION. 


A COMPLAINT was recently filed, in the United Stxtes Cir. 
cuit Court in this city, by the Western Union Telegraph Com- 
pany against the Atlantic and Pacific Telegraph Company, 
for infringement of the Page patent. The reply of the de- 
fendants will among other points claim that Prof. Page was 
not the first inventor of the devices which his patent covered. 
and for which an action for infringement is brought ; that he 
practically abandoned his inventions to the public, and that 
the special act of Congress under which his patent was issued 
did not authorize a patent covering these devices, and that, 
therefore, in any event, the patent is void so far as it applies 
to apparatus employed in telegraphic operation. 

Messrs. Porter. Lowery, Soren, and Edward Dickerson ap- 
= for the Western Union, and Messrs. Leonard Myers and 

verett P. Wheeler represent the Atlantic and Pacific Tele- 
graph Company, 


THE QUADRUPLEX TELEGRAPH. 


Moses G. FARMER, of Massachusetts, the well-known electri- 
cian, is now the claimant for the priority of invention of the du. 
plex and quadruplex systems. He says: “In August, 1855, I 
read before the American Association for the Advancement of 
Science a paper describing a method by which four messages 
could be simultaneously transmitted over one wire, all of 
them in the same direction, or part in one direction and part 
in the opposite direction. 


Janada Company was formed, and, with the powerful aid and 
backing of the Delaware and Hudson Canal Company, whose 
leased Rensselaer and Saratoga line already reached to and 
around the foot of the Lake Champlain, it soon beyan its 
work. Among the first steps of the new corporation was to 
secure, by purchase and consolidation, the existing lines of 
the Whitehall and Plattsburg and the Montreal and Platts- 
burg Companies, with the view of making them part of its 


tres in depth and the same in breadth, are fitted two strips of 
ebonive, a a, carrying the terminals for communication, C C’, 
The line Lis connected with the terminal ¢, and communicates 
by means of the terminal ¢, with the instruments A, which are 


connected underneath to the box of cast-iron and so to earth, E. 


The terminals, ¢ and c’, are connected together by a German- 
silver wire, D, made into a large spiral. The wire is covered 
with silk and dipped several times in a solution of india-rub- 


issued February 16th, 1875. 


own road. Upon the final location, however, it was resolved | ber, so as to form an insulating covering impermeable to | 
to adhere more —_ to the line of the lake than was origi- | water. The iron trough should be placed in the battery-room, 
nally proposed, and the junction with the more northern of | un a floor affording a good earth connection, or else connected | 
the two roads was made at Plattsburg, the twenty miles of | to earth by some other convenient method, and should be 
that road from Plattsburg to the Au Sable River being re- | three parts filled with water. | 
tained only to be worked asa branch. The contract was let| Now, when the lightning strikes the line, the wire, s, with its 
March 18, 1872, and work was begun forthwith, and, as stated | thin insulating covering, offers a very direct connection with 
before, was only interrupted by the failure of¢the original | the water, and so to earth ; the spiral,D, will be fused or the 
contractors. The first section completed was the compara- | insulating covering pierced, and will thus open a direct cir- 
tively easy section of twenty-three miles from Whitehall | cuit to earth. As the ends of the broken wire might perhaps | 
northward to Ticonderoga, the only difficult work on which | come in contact with the sides of the box, and so convey a 
is the tunnel at Ticonderoga. This, with the seventeen miles | portion of the atmospheric discharge through the instruments, | 
of old road from that point northward, made a section of forty | it is preferable not to put them direct to earth, but to find 
miles, from Whitehall to Port Henry, which has been open earth by means of the iron box ; by this foresight they will 


to traffic for more than a year, while work has been progress- | be completely out of danger from the discharge of the light- | 
| December, 1858, several messages were transmitted simulta- 


ing on the fifty-one miles from Port Henry to Plattsburg. | ning. 

From the former place the road skirts the lake to Westport,| After the storm the clerk replaces the broken wire by one 
then leaves it to avoid the passage of Split-Rock Mountain, | in reserve, aud the damage is repaired. The length of the 
and runni back from the lake some ten miles, strikes it; iron box depends on the number of wires to be protected; a 
again at Willsboro Bay. Past Willsboro Bay, and for four-!| space of two centimetres will suffice for each. It must be re- 
teen miles northward, is some of the most difficult and | membered that this new orm of protector will appear very 
expensive railroad work in the United States. Following | primitive as compared wit ihos: generally in use, which are 
the line of the lake, the road is, for the most part, cut out of | in themselves an ornament to our offices, and rank high in the 
the solid rock, now in a side-cutting and again in a tunnel, opinion of those not versed in telegraphy, but as regards prac- 
and in several places crossing deep ravines by heavy fills or tical use and economical advantages we believe it fully de- 
= ae Ange bridges. Inne place, to avoid a deep cutting on | serves preference to any other form.—T7he Telegraphic Juur- 
the of a projecting cliff, an attempt was @ to fill out | nal 


“On the 3ist of August, 1858, a patent for duplex transmis- 


| sion was issued to me, in which patent the very device now 


used in the quadraplex for reversing the direction of the main 
current, without interrupting the continuity of the circuit, was 
fully described. 

« The said patent was extended in August, 1872, and was re- 
In said reissue occur the follow- 
ing words: ‘I claim, . 8d, in combination with instra- 
ments for sending and receiving messages simultaneously 
upon one wire, a key or device arranged to transmit signals 
by reversing the direction of the main battery current, with- 
out interrupting the continuity of the main circuit, 

“Sth. In instruments for simultaneous transmission and re- 


| ception of messages over one wire, the combination at each 


station of an accessory magnet or coil, an accessory battery, 
the receiving main circuit magnets, and batteries with the 
means of reversing the direction of the current of each of the 
main batteries, substantially as set forth. 

“ The invention deseri in my patent, No. 21,329, above 
referred to was successfully worked, even in its then crude 
state, upon a wire connecting Portlind, Me, with Boston, 
Mass., for two or three days in the early part of December, 
1858 ; as I find, by reference to my diary, that on the 3d of 


neously over this wire, and the operation of the instrument in 
Boston was witnessed by Mr. J. S. Bedlow, Mr. W. T. Eddy, 
and Mr. Geo, F. Milliken. Others were present whose names 
I do not remember. 

“ The instruments were worked on several other circuits in 
the latter part of the year 1858. 

“These were the first duplex instruments ever worked suc- 
cessfully between two distant stations in this country. This 
| occurred, too, about ten years before Mr. Stearns introduced 
| his instruments upon the Franklin line between Boston and 
| New-York.” 
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MEETINGS OF SOCIETIES. 
ENTOMOLOGICAL Socrety. Lonpon, NOVEMBER, 1875. 


Sir Srpney S. SaunpDeRs, C.M.G., President, in the Chair. | 
This being the first meeting of the session in the new rooms | 
of the Society, at 11 Chandos street, Cavendish square, the 
President delivered an inaugural address, pointing out the | 
advantages which might be expected from the library and 
meeting-room being brought into juxtaposition on a more | 
central site ; and also from the library being open to mem- | 
bers during three days in each week instead of one day only. | 
Mr. W. C. Boyd exhibited mines of Heliozela sericiella in oak. 
He had succeeded in rearing the insects by confining them | 
wit a young oak-plant, and thus was enabled to discover | 
their’habits, which had hitherto been unknown. The mines | 
were situated in the foot-stalks of the leaves. 
lan exhibited a living apterous female of a terrestrial tri- 
chopterous insect, Enoieyla (probably E. pusilia, Burm.). He 
had recently bred it, with others, from cases forwarded to | 
him by Mr. Fletcher, of Worcester, the discoverer of the in- | 
sect in this country. Mr. M‘Lachlan gave an account of its | 
structure and singular habits. The perfect insects emerge in | 
November, and the males are furnished with ample wings. | 
Mr. Champion exhibited several rare Coleoptera captured by 
him in Kent and Surrey. Mr. Phipson exhibited a Catocala | 
nupta with several Acari on a portion of one of the anterior | 
wings, instead of on the body, as is usually the case. The 
Rev. H. 8. Gorham read descriptions of some new species and 
a new genus of Hndomycici. Mr. Arthur G. Butler com- 
municated “a list of the Lepidoptera referable to the genus 
Hypsa ot Walker’s list, with descriptions of new genera and 
species.” Mr. Edward Saunders communicated a second 

rt of his synopsis of the British Hemiptera-Heteroptera. 

r. Charles O. Waterhouse read “ Descriptions of some new 
genera and species of Heteromerous Coleoptera (Helopidae) 
chiefly from Terra del Fuego. The specimens had been 
brought to this country by Mr. Charles Darwin, and had been 
described many years ago by Mr. Waterhouse, senior, but the 
MS. had been unfortunately lost, and the insects had remain- 
ed unnoticed till the present time. The second part of the 
Transactions for 1875 was on the table. 


ANTHROPOLOGICAL INsTITUTE. LONDON, NOVEMBER, 1875. 


Coroner, A. LANE-Fox, President, in the Chair. Mr. 
Francis Galton, F.R.S., read a a on ‘‘ Heredity in Twins.” 
On comparing the number of twins found among the uncles 
and aunts of twins with those found in similar classes of 
society generally, it appeared that twin-bearing is heredi- 
tary, in so far that there is an excess per cent of three in- 
dividuals of twin birth in the former group. It further ap- 
peared that the male and female lines contribute the twin- 
bearing tendency in identical proportions. The families are 
very large in which twins are born; even those of their 
parents average nearly seven persons ; but the twins them- 
selves appear neither to marry so frequently nor to be so pro- 
lific as other persons. However, the commun belief that both 
twins are in no case fertile is quite untrue. The author then 
read another paper, ‘‘ A Theory of Heredity.” Starting with 
the generally-admitted view that the body consists of a mul- 
titude of organic units, each of which is to a certain degree 
independent of the rest, and with the certain postulates 
which that view implicitly recognises, he showed that there 
exists a firm basis on which to establish a theory of heredity. 
By these and their necessary consequences the object of dou- 
ble parentage, and therefore of sex, was firstexplained. The 
likeness and dissimilarities observed between brothers or 
sisters, and the still more remarkable similarities and con- 
trasts between twins of the same sex, were then accounted 
for. It was argued that the germs which were selected for 
development into the bodily structure had very small in- 
fluence in an hereditary point of view, but it was those germs 
that were never developed, but remained intact, that were 
the real origin of the sexual elements. By that hypothesis 
the almost complete non-transmission of acquired modifica- 
tions was explained ; also the occasional fact that strongly- 
marked characteristics in the parents were sometimes barely 
transmissible ; and, again, that of certain diseases skipping 
alternate generations. It was further supposed, in the suc- 
cessive segregations and segmentations of the earliest ger- 
minal matter, that the divisions were never precise ; and, 
therefore, that latent germs of all kinds became distributed 
over all parts of the body. This accounted for much that 
Mr. Darwin’s theory of Pangenesis over-accounted for, and 
was free from objections raised against the latter. The as- 
sumed evidence that structural changes under modified con- 
ditions of life rested on the sexual elements was then discuss- 
ed ; and it was pointed out that much that had the appear- 
ance of heredity was not so in fact, but was due to changes 
of the sexual elements collaterally with the structural ones. 
A modification of Pangenesis was adopted as a subsidiary 

rt of the main theory to account for the occasional and 
imited transmission of acquired modifications. The precise 
character of the relationship that connects the offspring with 
the parents was then defined. : 


Roya AsTRONOMICAL Society. LONDON, NOVEMBER, 1875. 


PRoFEssOR ADAMS, President, in the Chair. The Astro- 
nomer-Royal gave an account of the work of various kinds 
now being carried on at the Royal Observatory, Greenwich, 
which includes meridian observations, measures of Saturn’s 
satellites, spectroscopic observations, and daily photographs 
of the sun, besides the reduction of the great mass of obser- 
vations connected with the Transit of Venus and the calcula- 
tions for his New Lunar Theory, which necessarily required 
much personal attention on his part. In all these various 
branches the Astronomer-Royal stated that much work had 
been done, and he concluded by saying that the Observatory 
had never been in a state of greater — than at the pre- 
sent time. Mr. De La Rue then descri the preparations 
which are being made on the Continent for physical observa- 
tions, and in particular at Vienna, where a new observatory 
on a very magnificent scale is in course of establishment. He 
also referred to the splendid reflector, of four feet aperture, 
lately erected at the Paris Observatory. Professor Pritchard 
then read a paper on the new Savilian Observatory at Oxford, 
which is now completed in a way which does credit to all 
concerned. This observatory is to be especially devoted to 
physical observations, and a series of measures of Saturn’s 
satellites has already been commenced there. Mr. Bidder 
described a very simple and effettive observing-chair, invent- 
ed by him ; and Mr. Hilger exhibited two very powerful au- 
tomatic spectroscopes of a new form, made for the Indian 
Government and for the Sydney Observatory respectively. 
Lord Lindsay gave an interesting account of the progress of 
the reductions of the Transit of Venus observations obtained 
by his expedition to the Mauritius, the great mass of the work 
being required for the determination of the longitude. Some 
fifty chronometers have, with this object in view, been trans- 


Mr. M‘Lach- | 18 


| Society now boasted 


ported backwards and forwards by sea, so as to connect va- 
rious points in the chain between Mauritius and Greenwich, 


| and 10,000 telegraphic signals have been observed. All these | and are so many causes of an incessant movement, 


have to be fully discussed befcre any real progress can be 
made with the actual observations of the transit itself, but 
Lord Lindsay has already advanced far in this preliminary 
work. Two drawings of Coggia’s comet of last year, made | 
by Mrs. Newall, with the great refractor of twenty five inches | 
aperture, were exhibited at the meeting. Among other pa- 
pers presented were, “ Observations of Jupiter’s Satellites,” 
by Messrs. Crossiey and Gledhill ; “ Positions of certain Re- 
ference Points on the Moon,” by Mr. Neison ; “On the Zo- 
diacal Light,” by Mr. Backhouse; ‘‘ Eclipse of the Sun,” by 
Captain Noble ; “Spectroscopic Observations of Stellar Mo- 
tions, etc.;” ‘‘Chart of Stars for observations of Mars in 
77 ;” and ‘Observations of the Late Solar Eclipse,” by the 
Astronomer-Royal. 


ROYAL GEOGRAPHICAL Society. LONDON, NOVEMBER, 1875. 


Tue President (Major-General Sir H. C. Rawlinson) opened 
the forty-sixth session with an address in which he review- 
ed the principal geographical events during the recess. Af- 
ter remarking upon the large number of members which the 
of, he expressed the satisfaction with 
which it regarded the success of its endeavors to effect a re- 
newal of Arctic exploration, and to procure the appointment 
of a British commissioner at the recent Paris Geographical 
Congress. He then touched upon some of the more impor- 
tant papers read at the meeting of the British Association at 
Bristol—namely, Dr, Nachtigal’s account of his journey from 
Lake Chad through Baghirmi, Wadai and Darfur to Egypt; 
Lieutenant-Colonel R. L. Playfair’s exploration of the Aures 
Mountains in Algeria; Colonel Gordon’s narrative of his 
journeys in Kashgaria and across the Pamir Steppe, and Co- 
enel Yule’s notice of trade-routes to south-western China. 
Sr Henry then referred to Mr. H. M. Stanley’s recent success- 
ful journey from Bagamoyo on the east coast of Africa to the 
southern shore of Lake Victoria. His discovery of the Shi- 
meeyu, which rises 300 miles to the south, and is thus, as far 
as our information goes, the true southern source of the 
White Nile ; his survey of the southern, eastern, and north- 
ern shores of the lake, and description of the adjacent coun- 
tries, entitled him, had this been his only achievement, to a 
high rank amid African explorers. Mr. Stanley had intended, 
after completing the survey of the unvisited south-west por- 
tion of Lake Victoria, to cross over and effect a complete ex- 
amination of Lake Albert ; but recent intelligence from the 
Upper Nile makes it probable that he will have been antici- 

ted in this by some of Colonel Gordon's staff, as a steamer 
1as forced its way to a point above the rapids from whence 
the passage to the lake was unobstructed. This intelligence 
is derived from telegrams sent to Cairo in August last by Co- 
lonel Gordon, a confused version of which had recently been 
published. Both Colonel Gordon and Lieutenant Chippen- 
dall reported from native information that the Nile leaves the 
Albert Nyanza by two channels, but where the western 
stream rejoins the main river is doubtful. Colonel Gordon 
inclines to give the lake an easterly and westerly extension 
rather than a northerly and southerly one; the greatest 
breadth he would place about the latitude of Magunga, and 
he believes the whole lake to lie north of the Equator. Sir 
Henry announced that he had received a letter from Sir Bar- 
tle Frere informing him that another telegram had reached 
Cairo, confirming the melancholy intelligence of the death of 
Linant, of Colonel Gordon’s party. Sir Bartle stated that 
every one there spoke highly of Colonel Gordon's doings, and 
he concluded with transmitting a valuable present of Egyp- 
tian topographical maps made by the Prince of Wales to the 
Society. After touching upon the German African Expedi- 
tion and the return of Dr, Giissfeldt, Sir Henry mentioned 
that Bishop Steere and Mr. E. D. Young were both engaged 
in attempts to plant mission-stations on the north-eastern and 
southern shores of Lake Nyassa. Turning to Central Asia, 
the explorations of the Russian staff-officers, of the late M. 
Fedtchenko, of Captain Trotter (of Sir Douglas Forsyth’s 
mission), and, still more recently, of the Russian travellers 
who had journeyed through Hissar, would combine to form 
the material for a trustworthy map of the region between the 
Upper Oxus and the Jaxartes. The probable annexation of 
the remainder of Khokand and Karategin would increase 
still further our topographical information respecting these 
parts. The desire manifested to annex New Guinea did not 
affect the Society beyond its bearing on the extension of geo- 
graphical knowledge. The Rev. Mactarlane and Mr. 
Stone, of the London Missionary Society, had, however, made 
an important discovery by the partial exploration and ascent 
for sixty miles of a large navigable river (to be called Bax- 
ter’s River) in the south of that large and important island. 
Sir Henry concluded his address with a summary of the latest 
news a | asketch of the prospects of our Arctic Expedition. 

After the President’s address, M?. Watts gave an account of 
his adventurous journey last summer across the Vatna Yokull 
mountain in Iceland.— The Academy. 


ON THE LAWS OF EXCHANGE OF AMMONIA 
BETWEEN THE SEA, THE ATMOSPHERE, AND 
THE CONTINENTS. 


M. TH. SCHLOESING writes : ‘‘ The diffusion of ammonia on 
the surface of the globe, like all other natural phenomena, 
could be motive of two classes of researches: the first have 
for object the ascertaining of facts ; the second are instituted 
to discover their laws. All researches made, up to the pre- 
sent time, on natural ammonia—on its proportions in waters, 
in earths, and in the air—belong to the first class ; I do not 
know of any belonging to the second class. Still it is certain 
that the continual exchange of the alkali between the sea and 
the atmosphere, between the atmosphere and the rain, the 
dew, the snow, the arable land, and the vegetables, far from 
being abandoned to hazard, is, on the contrary, regulated by 
laws which it is important to know in order to solve interest- 
ing agricultural questions, like those investigating that 
which the air brings to the soil. This beautiful subject of 
study has remained absolutely new ; perhaps it has not been 
thoroughly understood that in order to explore it we must 
introduce the notions of tension which MM. H. Saint-Claire 
Deville, Debray, Troost, and several other savans so happily 
applied in their labors on dissociation. When free or car- 
bonated ammonia is diffused in the air, the water, the earth, 
be the quantity never so small, it still preserves a certain ten- 
sion. If two media in contact with one another contain 
ammonia, the one- where the ammonia has the greatest ten- 
sion yields some to the other antil the tension has become 
equal on both sides, until equilibrium is established. This 
equilibrium, always pursued, is never realized on the surface 
of the globe ; the mobility of the atmosphere, the variations in 


he alkali changed into 


temperature, the disappearance of t! 


nitric acid on the continents, its formation in the sea, are all 
obstacles to the establishment of a tension everywhere equal, 
All ques- 
| tions on the exchange of ammonia between different media, 
| the various waters, the atmosphere, arable lands, and others 
can be formulated in identical terms. 

** llaving given two masses of different media and a very 
small quantity cf ammonia, to determine the division of the 
alkali between the two media—a division variable with their 
nature, the quantity, the temperature, the mode of combina- 
tion of the ammonia with carbonic acid. 

“It seems as though there were some temerity in undertak- 
ing the solution of this problem. How, indeed, are we to 
precisely state the relation between extremely small quanti- 
ties, of that order which chemists call traces (which means 
that there is no hope of measuring it), of the alkali? But we 
will see, however, that our actual means of analysis are still 
sufficient in the present case. I have stated (Comptes Rendus, 
January 25, 1875) how we prepare, in indefinite quantity, 
constant mixtures of pure air and of ammonia, in which the 
proportion of that base may descend—still remaining deter- 
mined—as far as that found in the atmosphere. I then have 
at my disposition one of the media where the tension of the 
ammonia is known, and it is precisely the one where the 
alkali is incomparably more diluted ; where, in consequence, 
it is more difficult to estimate it. Now I place one of these 
mixtures in contact with a second medium—water or earth— 
at a known temperature. Exchanges are immediately esta- 
blished, by reason of the difference of tension ; but the air 
being constantly renewed, the equilibrium is produced sooner 
or later. If the medium is earth, I divide it and force the air 
through it. I finally estimate the alkali in the water or the 
earth by known processes. The weight of the earth or the 
volume being known of the water employed in the experi- 
ment, their quantity of ammonia and that of the air being 
known also, I have all the elements necessary to calculate 
the respective quantities of the alkali in the unity of the 
measure of each medium, which corresponds to the equili- 
brium of tension. By multiplying these experiments in 
varied conditions of temperature, of the quantity of ammo- 
nia, of the nature of the media, I finally obtain, if not the 
mathematical expression of the laws looked for, at least 
numerical data and diagrams, as were obtained for the ten- 
sion of water vapor, for tension and dissociations. The method 
which I have just exposed is not necessary when we study 
the exchange between water and earth. It suffices to repeat, 
extending them, the classical experiments of M. Way and M. 
Brustlein on the power of absorption of arable land. 

* Ammonia is at its maximum of tension when it is free ; it 
descends from it very rapidly, according as it becomes charged 
with carbonic acid. The presence and the proportion of that 
acid have great influence on the phenomena which we are 
studying. In nature, carbonic acid and ammonia are diffused 
everywhere, and are always found together ; the diffusion of 
the base from one medium to another is always influenced by 
the acid. From a theoretical point of view it would be desira- 
ble to define their mode of combination in each case. That is 
not possible, however, for two reasons : first, the estimation of 
very small quantities of the acid is not exact enough ; and if 
it were, we would be troubled in the interpretations of the 
analytical results by the excess of free acid, and by the alka- 
line and earthy carbonates which almost always accompany 
the carbonate of ammonia. The uncertainties that I have 
pointed out should not diminish confidence in the results fur- 
nished by my method. 

“Whatever are the relations between the ammonia and car- 
bonic acid, they are the sume in my experiments as in nature, 
I change nothing. I can only see one point of difference 
between the facts ascertained in the laboratory and the facts 
in nature, and it is this: the air which I employed was 
deprived of the alkali which it possessed in order to receive 
a known quantity of the same kind. This substitution of the 
same to the same can not alter the results,”—Comptes Rendus 
de l Académie des Sciences, 1875. 
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NOTE ON A MATERIAL SERVING FOR THE FALSI- 
FICATION OF GUANO. 


By M. F. Jean. 


For some years past Dunkirk has been the recipient of 
large quantities of a pulverulent material, of a yellowish 
brown color, and which is only used for the falsification of 

uano. It is especially Belgic agriculture which has to suffer 
or this fraud, the practice of which is on a large scale, since 
Dunkirk alone receives annually more than one million 
kilogrammes of this product, which is manufactured in Eng- 
land after a very special manner, 

I recently had occasion to analyze a specimen of this 
material. As far as color and density are concerned, it offers 
the greatest analogy to the guano actually used; it is in- 
odorous, neutral, without savor; after calcination it leaves 
colorless ashes, and can be mixed, in considerable proportions, 
with guano, without modifying the color or the appearance 
of it. 

Subjected to analysis, it gave the following results : 


Sulphate of lime. 63.53 
Phosphate of lime, traces. 

Peroxide of iron and aluminium 22.06 


Carbonate of lime............. 1.60 
Chloride of sodium......... «» 8.71 
Nitrogenous organic matter, 
Grind 06 200 Nitrogen, 0.3 per cent. 


ic matter, which gives to this mix- 
ture of plaster and phosphate of lime the color of guanc, 
must be the product manufactured in England, by disinte 
grating and dissolving woollen rags or other animal matter 


The nitrogenous or; 


rich in nitrogen, under the action of water vepor and great 
pressure. 
The property which this mixture , of leaving, 


after calcination, a colorless mass of ashes, is a very precious 
oné to the frauds who place it in market ; as they are aware 
that Pelgian cultivators calcine guano in an iron spoon, and 
accept only tliat as being exempt of falsification which 
leaves white ashes after the caicination.—OComptes Rendus 
de ’ Académie des Sciences, 1875. 


In the Ordnance Survey, Southampton, engraved copper 
plates 3 ft. by 2ft., and electrotyped by very Smee cells, 
¢lb. of copper is deposited per square foot in 24 hours, and by 
raising the temperature, 1 lb. per square foot can be deposited 
in the same time, 
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COMPRESSED AIR LOCOMOTIVE. 


THE compressed air locomotive, the drawings of which we 
publish above—for which, and the following information, 
we are indebted to Znagineecring—is employed in the St. Go- 
thard ‘funnel works for the removal of excavatei material. 
It was constructed by Messrs. Schneider & Co., of Creusdt, 
aud the arrangement of the reducing apparatus, in which 
the air or gas may expand to any desired pressure, consti- 
tutes the original feature’in the machine. This important 
detail was designed by M. Ribourt, the engineer to the St. 
Gothard Tunnel. Before giving a detailed description of the 

paratus, it will be usefal to consider the problem that 

re had to be solved, and the conditions that had to be ful- 
ed 


The great rapidity with which the tunnel works were be- 
ing carried on, rendered it necessary to consider how to carry 
on a considerable and constant traffic upon a railway laid in 
& gallery open only at one end, and in which the ventilation 
must be imperfect and artificial, while the length to be tra- 
versed was constantly increasing until a maximum of about 
4} miles was reached. The amount of excavation to be re- 
moved from each of the two extremities of the tunnel at 
Geeschenen and Airolo is about 530 yards per day of 24 hours, 
so that some 400 spoil-wagons would be required to circulate 
constantly through the tunnel, from the face of the working, 
to the ti bank outside the tunnel-mouth. In addition 
to these, 50 wagons and trucks are necessary for transportin, 
materials, drills, etc. Altogether the total may be estimated 
at about 2300 tons a day. 

To catry on such a traffic by means of ordinary locomotives 
would e ntiy be impossible, while horse traction is very 
costly, as was discovered at Mont Cenis, where more than 100 
horses were employed at each end. It was therefore necessa- 
ty to adopt a new method, and M. Favre proceeded to con- 
duct experiments with locomotives supplied with compressed 
air. The air compressors erected for working the drills ren- 
dered these trials very easy of accomplishment ; the first of 
them was carried out in Sepcember, 1873, under the follow- 
ing conditions : From the time the works were commenced 
two small locomotives from Creusét were employed at both 
ends of the tunnel. At first the boilers of these engines were 
filled with sir at a pressure of four atmospheres, but of 
course their capacity was far too small to render them of any 
service, and a cylindrica) reservoir of about 612 cubic feet 
capacity. was added by way of a tender to the engine. This 
arrangement is shown by Fig. 1, As wilt be seen, the engine 
is an ordinary four-w locomotive, with a wheel 


39.37 in., and a weight of 4} tons. The air-tender, to 
which it is coupled, is carried upon eight wheels ; it is fur- 
nished in the upper part with a valve, through which, by 
means of a flexible tube, it is filled with air from the com- 
pressors. Below is a second valve through which the air 
is supplied to the engine, by means of two copper pipes and 
a flexible length of rubber tube. The air-pipe of the engine 
passes through the fire-box and enters the boiler, where it 
expands and passes on to the cylinders. The working of the 
engine is, with the exception of filling the tender as just de- 
scribed, and the absence of firing, exactly the same as that of 
an ordinary locomotive. At the commencement of a trip the 
gauge shows a pressure varying between 90 1b. and 105 Ib., 
and after the transport of a train of twelve loaded wagons 
from the tunnel to the spoil-bank, a distance of from 1600 ft. 
to 2000 ft., the pressure gauge still showed 67.5 lb. The 
train could then be taken back empty, with a final pressure 
of 30 Ib. to 35 Ib. 

The following particulars of this engine and its average 
performance will be found of interest : 


Weight of engine....... Sseacs 4 tons 12 ewt. 
tender and trucks. ... 
Total weight of train. ...... 64 tons. 
Mean pressure at starting....... 70 15. per sq. in. 
Capacity of air reservoir....... 612 cub. ft. 
Length of stroke. ........+..... 14.17 in. 
Diameter of cylinders. .......... 8.05 in. 


wheels. ............ 29.92 in. 

Although a very cumbrous apparatus, the reservoir meas- 
uring 26.25 ft. long, and 63 in. in diameter, these two en- 
gines, the “ Reuss” and the ‘“‘ Tessin,” have worked at Ga- 
schenen and Airolo, from December, 1873, until the present 
time, and they have worked very economically, the whole of 
the air being supplied from the existing compressors, which 
is not the case with the new engine we illustrate. It may be 
mentioned, moreover, that at these great heights, coal costs 
more than 4. a ton. 

Without entering into any detailed calculations, we may 
note as a result of numerous experiments made with the two 
engines, that they have shown a high effective duty. When 
the engine is at work, the chief loss occurs between the slide- 
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valves and their faces; this loss of air of course increases 
with the pressure, and it is therefore found advantageous to 
work at as low pressures as possible. When this is done, 
moreover, the cooling of the cylinders due to the expansion 
of the air is of course less considerable than at higher pres- 
sures. The cooling of the air becomes a source of great in- 
convenience, when working at the higher pressures, 7 atmo- 
spheres for example, and with a high rate of expansion. 

As the air pressure constantly varies in the reservoir, the 
driver ought—to obtain a constant work in the cylinders—to 
vary the point of air admission, but this can not be done 
gradually, so that the air in the reservoir is wasted, and the 
distance that can be traversed is reduced. 

These unfavorable conditions led the engineer of the tun- 
nel, M. Ribourt, to attempt to fulfil the following conditions : 

1. To introduce the air at a low pressure into the cylinder 
in such a way that the cut-off should be at one half or two 
thirds of the stroke. 

2. To scheme an apparatus which should maintain, auto. 
matically, a constant pressure for the cylinders, no matter 
what may be the pressure in the boiler. 

These conditions appear to have been fulfilled in the air 
locomotive, with the automatic reducing apparatus, which we 
will now proceed to describe. 

The machine which is illustrated on this page consists : 

1. Of an ordinary locomotive frame, axles, wheels, cylin- 
ders, reversing levers, etc., without any modification to be al- 
luded to. 

2. Of a main cylindrical reservoir, A, containing the sup- 
ply of air at as high a pressure as ible. This pressure of 
— is gradually diminished with the working of the ma- 
chine. 

8. Of the automatic reducing valve R, in which the air is 
expanded from its variable pressure in the reservoir, to the 
constant working pressure in the cylinders, 

4. Of a small reservoir, B, placed between the distributor 
just named and the cylinders, and used as an air-chamber 
to absorb any shocks, caused in starting or stopping the en. 
gine. 

The pressure in the main reservoir is limited by the 
capacity of the compressor, and by the efficiency of the 
joints of the pipes. The maximam is reached at St. Go- 


thard at 210 lb. By a special arrangement in cases where 
the compressors would give a defective duty in raising the 
pressure from 15 Ib. to 210 lb., they are adapted to force in 
the air already compressed to 105 Ib., raising it to the final 
pressure of 210 |b, 


(To be continued.) 
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